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SUN KINKS 


“Sun kinks,’’ often described as acts of God and 
considered to be beyond the power of man to pre- 
vent, should, in the opinion of the writer, be put up 
to the roadmaster in the majority of cases. Prac- 
tically every one is due to sheer neglect. The con- 
ditions leading up to trouble of this sort should 
have long before been discovered and corrected by 
him. They will be found to be the result of either 
improperly laid rail or the bunching of same, due 
to insufficient anchoring.—Extract from a recent 
article in Razlway Maintenance Engineer. 
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Why Is the Cost of Crossing Maintenance So High? 


ier sbae ae wooden ties cannot be arranged under crossings so as to distribute the loads into 
the ballast. 

If they are located to carry one track, the other must go unsupported. 

The rocking, twisting shocks of relentless wheel loads over worn flangeways loosen and break 
bolts and fillers; movement starts between the members of the crossing and rapid wear and 
deterioration result. 

Users of Steel Crossing Foundations are cutting the high costs by providing a wide based unit 
bearing of a specially designed steel under- 
frame cushioned with creosoted wood blocks 
and provided with efficient rail fasteners. 

Your first step towards this economy is to 
send for proposal plans and estimates on your 
Spring renewals. 

















a 


The International Steel Tie Company 


Manufacturers of Steel Twin Ties and Crossing Foundations 
16704 Waterloo Road, Cleveland, Ohio 
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an efficient water column 


THE POAGE STYLE ‘Hwiai 
FENNER DROP SPOUT 


You want a water column that can 
be adjusted quickly without spotting 
the tender. 


One that you can use with tenders 
of different heights. 


One that can be shut off quickly 
without causing water hammer that 
injures the mains. 


One that does not leak and waste water 
and become weighted with ice in winter. 


One that will not be knocked over by an 
unexpected shift of the tender. 


IN THE POAGE STYLE H 


you can have such a water column. The 
spout has a vertical range of five feet and 
will reach tenders of any height. It has 
a lateral range of three feet which enables 
it to move to meet the tender. The open 
telescopic joint is not packed, yet it does 
not leak or waste a drop of water. 


The valve shuts off quickly—85 per cent 
almost instantly and 15 per cent more 
slowly—the scientifically correct principle 
to secure quick closure without danger 
to the mains. 


Write for the results of the University of 
Illinois tests. 


Manufactured exclusively by 


THE AMERICAN VALVE & METER COMPANY 


CINCINNATI, OHIO 
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$2400 7 Year Saved In 
Pumpers’ Wages Alone 


This pumping station installation, made by The American 
Well Works at Kankakee, Illinois, for Illinois Central Rail- 
road, replaced a steam pumping plant that required the 
services of three attendants working in eight-hour shifts. 


The American Well Works’ installation being automati- 
cally controlled—only one man is required as attendant now 
—and the installation consequently has resulted in saving 
the Illinois Central Railroad $2400 a year in wages alone. 





The water for the three locomotive supply tanks which 
this station supplies is pumped from the Kankakee River by 
two 5-inch American Centrifugals direct connected to 25 
HP., 1800 R.P.M., G. E. Motors, automatically regulated by 
the Sundh control panel. 


Data onthe savings and cost per thousand gallons of 
water pumped, as well as figures on labor saved, will interest 
you. We'd like to send you comparative costs—ask us for 
them. 


THE AMERICAN WELL WORKS 


General Office and Works Lace webies 
AURORA, ILL. First <i ly Bank Rina 
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Industrial Works. 
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The RED TOP Guarantee 


WE guarantee RED TOP Steel Posts will 

not break, burn, rot or frost-heave in the 
fence line; that they are free from defects in 
material and workmanship; that they will out- 
last the heaviest fencing manufactured. 


We guarantee RED TOP Posts to be just as 
represented in our literature and advertising. 


Any RED TOP Post which does not fulfill the 


above guarantee will be replaced by your dealer 
—without cost or argument. 


BROOKE ANDERSON, Pres. 
CHICAGO STEEL POST CO. 


Railway Representatives 


Maintenance Equipment Co. 
Railway Exchange Bldg., Chicago, III. 


For booklet describing RED TOP Guaranteed Steel Fence Posts and 


their money saving features, address Maintenance Equipment Co., 
Railway Exchange Bldg., Chicago, Ill. 
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GUARANTEED 


Steel Fence Posts 
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COMPARE: Compare a Gardner Pump 
or Compressor or Governor with one of 
any other make: Even the unpracticed 
eye can see the great care which is put 
into the building of all Gardner prod- 
ucts. And the men who have been living 
with machinery every day of their lives 
regard Gardner products as the best 
which can be had. : 


Fresh bulletins describing all Gardner 
produéts have been, or are being pre- 
pared. Copies to you if you ask for them. 


THE GARDNER GOVERNOR COMPANY 


Quincy, Illinois 


‘Pumps --- Governors --- Compressors 


Chicago New York Philadelphia San Francisco Los Angeles 
Fisher Bldg. Singer Bldg. 604 Arch St. 505 Howard St. 409 E, Third St. 


Governors-‘Pumps- Compressors 





May, 1921 RAILWAY MAINTENANCE ENGINEER 




















if 
ae 


LEAR white brilliance. Steady flame. Simplicity and 
safety in handling. Carbic Cakes make possible the exceptional 
performance of Carbic Lights on all kinds of railroad jobs from coast 
to coast. The most efficient and economical method of portable lighting, 


nana ed i ha MY a en COTE es 
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" ‘There's a mighty interesting story about the Carbic Cake 
and the Carbic Ligpht—it's an important story, too. 
Ask us for it. 


CARBIC MANUFACTURING COMPANY 


—_—————- Sales Offices: ———————_ 
NEW YORK, 141-149 CENTRE STREET CHICAGO, 111 WEST WASHINGTON STREET 
BOSTON, 27 SCHOOL STREET PHILADELPHIA, 18 SOUTH 7TH STREET 


Representatives and Stocks in all Principal Cities 
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THE BUCYRUS SPREADER PLOW 


a 


Front View of the Bucyrus Spreader Plow in Action, Shouldering and Ditching in One Operation. 


Greater Capacity— 


Greater Range of Operation— 
Greater Strength— 


than any spreader heretofore built. 


If your 1921 work includes Spreading, Trimming, 
Track Elevation, Ballasting, Grade Revision, Bank 
Building, Ditching, Yard Construction, Etc.— 





Send for Bulletin SP-D 


IT WILL PAY YOU 


BUCYRUS COMPANY 
South Milwaukee, Wis., U. S. A. 
New York, Chicago, Minneapolis, Diente. Cleveland, Denver 


San Francisco, Portland, Ore., Salt Lake City 
Pittsburgh, Richmond, Va. 336 








1921 
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INDUSTRIAL CRANES 























Driving Batter Piles 








On trestle work—along fills on a 
water front—in bridge protection 
piers—on fills where it may be neces- 
sary to secure a nearly vertical slope 
—driving batter piling constitutes a 
delicate part of the work. 





a The illustration is of an Industrial 
i Works No. 3 Pile Driver driving 


batter piling in railroad repair work. 


7. @ Industrial Pile Drivers are the devel- 
opment of many years’ experience, 
assisted by the practical suggestions 
of experts in meeting railroad re- 
quirements. 























|NDUSTRIAL ORKS 





BAY CITY, _MICHIGAN. | 
NEW YORK PHILADELPHIA CHICAGO 
50 Church Street Widener Bldg. Book Be Building McCormick Bldg. 
C. B. Davis Engineering Co., Prninghom, Ala.; J. G. Miller, St. Louis, Mo.; 
FP. i. Hopkins & Co., Montreal, Livermore & Co., San Francisco, Cal.; 


Northwestern Equipment Co., Port and, Ore., and Seattle, 
Locomotive, Erection and Wrecking Cranes, 5 to 160 tons capacity. Pile Drivers, Pillar Cranes, Transfer Cranes, Rail Saws 
Member Material Handling Machinery Manufacturers’ Association. Prompt deliveries can be made on any type of crane. 
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The Never-Loosening Medium 








Genuine 


POSITIVE 


Lock Washer 


HERE is the lock washer that keeps your rail joints tight. Look 
at the barbs, notice how vibration forces them into the nut 
and fish plate faces. See their grip, as shown in the picture below— 
exactly, it is their ratchet-like action that is your guarantee against 
loosened fish plates when you use ‘‘the never-loosening medium.” 


Sharp, hard points which don’t wear off, flat faces, made of Key- 
stone shaped stock, full bearing efficiency, and no wrong way to 
apply—either side up is correct, such is the Positive, the Lock 
Washer which brings track maintenance down and means reliability 
on your track work. 


Specify Positive on your next requisition and 
you'll be sure of Positive safety and economy. 


The Positive Lock Washer Co. 


Manufacturers also of Plain Type Lock Washers 


Main Office and Factory, NEWARK, N. J. 


Foreign Office Pacific Coast Office 


THE POSITIVE LOCK WASHER COMPANY H. L. VAN WINKLE COMPANY, 
80-84 James Watt Street Pes 160 Beale Street 
Glasgow, Scotland San Francisco, California 
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Important Announcement 


Now—All Du Pont Dynamite 
is practically Freeze-Proof’ 


Result of continuous research 
toward improvement of product 


HE first commercial “‘low-freezing’’ dynamite was a) 

produced by the Du Pont Company, which has ie 
since developed a large number of similar explosives. 
Now a new step forward is taken. The following is an 
excerpt from Bulletin No. 26 to Du Pont Salesmen: 


‘*We have requested the Operating Department to discon- 
tinue the manufacture of high-freezing straight dynamite if 
and.to make all strengths of Du Pont Straight on the new aif 
low-freezing formula. Field tests with this low-freezing Be 
straight indicate that it is fully the equal of our high- 
freezing straight in strength and that it will stand up as 
well in cold weather as our Du Pont Gelatin, or Red Cross 
Extra grades. Recent field examination showed that it 
remained plastic at ten degrees below zero... The low- 
freezing straight will give satisfaction at freezing and lower 
temperatures. . .”’ 































In the Du Pont Laboratories chemical and ballistic engineers are 
constantly searching new methods for making Du Pont Explosives 
more efficient, more economical and more perfectly suited to the 
needs of industry. 


This last remarkable advance in the art of explosive manufacture 
is merely an example of the work of these men, which results in 
month-to-month, almost day-to-day, increase in the efficiency of a 

Du Pont Explosives—for as soon as an improvement has been Ey | 
thoroughly proven out, it is immediately adopted in all Du Pont i | 

plants. — . ' : | 
Such work as this—constantly meeting, even anticipating, in- sii 
dustry’s requirements—surely comes under the head of Du Pont | 
Explosives Service. i 





E. I. du Pont de Nemours & Co., Inc. H 
Sales Department: Explosives Division } 
Wilmington, Delaware H 


Birmingham, Ala. Chicago, Ill. loplin, Mo. Pittsburgh, Pa. Scranton, Pa. ee 

Boston’ Mase. x Denver Colo. fm oe Alaska Portland, Ore. Seattle, Wash. Du Pont Products Exhibit 

Buffalo, N. Y. Duluth, Minn. Kansas City, Mo. St. Louis, Mo. Spokane, Wash. Atlantic City, N. J. 
Huntington, W. Va. New York, N. Y. San Francisco, Cal. Springfield, Ill. 
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AIRCO OXYGEN » ACETYLENE 
SERVICE . 


IS GOOD SERVICE 


Good Oxygen and 
Acetylene Service 


prevents loss of time and misunderstandings, 
and insures the operator being free to think 
about nothing but the success of his work. 
Airco has the distributing stations to provide 
good oxygen and acetylene service. 


Air Reduction 
Sales Company 





Manufacturers of Airco Oxygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 





Home Office: 
342 MADISON AVE., 
NEW YORK, N. Y. 

















Airco Plants and District Offices: 


*Atlanta *Detroit *New York 
Bethlehem, Pa. *Emeryville, *Okla. City 
Cal. *Philadelphia 
Gloucester, N. J. 
*Chicago *Jersey City, N. J. 
*Cleveland Johnstown, Pa. 
Coatesville, Pa. Madison, Ill. 
fiance, O. *Minneapolis Warren, 0. 


Airco warehouses at intermediate points 


*Denotes city contains both Airco Plant and 
District Office. Other cities contain only 
plants. Address nearest District Office. 


Airco Products: Oxygen, Acetylene, Welding 
and Cutting Apparatus and Supplies, Acetylene 
Generators, Carbide, Nitrogen, Argon. 


Airco being used 
to weld a worn 
frog. Thousands 
of dollars can be 
saved by reclaim- 
ing frogs in this 
manner. 


Send for the Airco Frog Welding Booklet entitled, “An Airco Achievement.” Mention Maintenance of Way Engineer when writing. 
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ALL HANDS POINT TO 
“4 2 = 
“HERBICIDE” = 


The ORIGINAL Weed Exterminator 


AND THE 


SPRAY METHOD 


OF APPLICATION 


” FF bt 


One of our SPRAYING Units will 
treat 100 miles per day. 


1921 








1800 track laborers working steadily eight 
hours are required to equal 
this accomplishment. 


With deferred tie and rail replacements, can 
you afford to use your reduced track 
forces for hand weeding P 


Ask for Our New Booklet 


READE MANUFACTURING CO. 


135 Hoboken Avenue JERSEY CITY, N. J. 




















H Bt | 









RAILWAY MAINTENANCE ENGINEER May, 1921 


vax | i 
a - , 


% 
Woeecna| tmaee rapes speci 


Pin 


i’ 


> ee 


“Little David” Pneumatic 
Tools Are Now a Part of 
the Maintenance of Way 
Department’s Standard 
Repair Kit | 


The repair and maintenance of steel 
bridges and other structures calls for 
sturdy and speedy tools that do not fail 
on the job. 


On account of their rugged construction, Little David 
Tools are as nearly trouble proof as can be made. 
They have less parts to wear or break. 


The “Imperial” Tie Tamper Compressor Car is a 
handy and reliable source of air power for operating - 
“Little David” Air Tools on all classes of Maintenance 
work. 


Ingersoll-Rand Company 


General Offices: 11 Broadway, New York 


Ingersoll-Rand 
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The Original Elastic Membrane Waterproofing System 


MINIMIZES MAINTENANCE 


Elasticity, pliability and bonding qualities stand out as requisite in a water- 
! proofing system that will successfully meet the vibration and movements in 

bridge structures. Minwax Saturated Cotton Fabric and Minwax Water- 
proofing Asphalt have been proved to have the necessary permanent elasticity 
and pliability. And Minwax Expansion Joint Cement provides the perma- 
nent bond between the waterproofing blanket and any material—at such 
critical points as construction joints and bridge flashings. Minwax Protection 
is permanent protection, so far as 15 years of service tests can prove. 


» 


















































} Waterproofing design used by Write for Bulletin 21 a. 
| N. Y. C. R. R. for through gir- ‘ Pt 
: der bridges:—Minwax System. 4 
Gee povred |, ~' MINWAX COMPANY, Inc. i 

(partion Jain omen é e 4 | 

: mt es ra  # fe 4 Manufacturers and Consulting Engineers on Waterproofing Problems } 

a : 

Ge ‘ Ny Betsey wa Bo * aioe = i 

iy ya ontong Someta | 18 East 41st Street, New York 

} Ol a oe ea ea * 4. 7 . 

d RABSR Vicar sx — RFP Chicago: Philadelphia: 

a Viwo ply: cotton Fobere | 327 So. La Salle Street 507 Shube-c Building 
y P ° weterprooving 

° 
< | “The Proof of Quality is a Record of Service’ 
Gutter slope gla te cowen-spouts. | 
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Beecher Street Bridge, C. & N. W. R. R., Milwaukee, Wis.—Waterproofed by the Minwax System 
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Mo-lyb-den-um Steel 
—and what it means in shovels 


ERE is a new Wood Shovel, 
made of Mo-lyb-den-um Steel. 


It is so hard that a file will 
hardly touch it — yet extremely 
tough. This unusual toughness in 
Mo-lyb-den-um Steel guarantees 
longer life, even under the most 
severe usage. And its extra hard- 
ness means almost imperceptible 
wear. 


Think of the battering such a 
shovel will stand without breaking 
or cracking. Think what it means 
in track maintenance work where 
shovel life is short at best. 


Yet with this unusual strength 
Wood’s Mo-lyb-den-um Shovel is 


lighter than similar shovels made 
of other steels. 


Think of the saving that such 
a shovel brings in a week, a month, 
a year, when multiplied by hun- 
dreds of men. 


Whether you buy a dozen or a 
thousand dozen Wood’s Mo-lyb- 
den-um Steel Shovels, we will guar- 
antee them to be uniform in qual- 
ity, uniform in hardness, tough- 
ness and lightness. 


A special folder dealing with the 
application of Wood’s Mo-lyb- 
den-um Steel Shovels to railroad 
requirements will be mailed upon 
request. 


THE WOOD SHOVEL AND TOOL COMPANY 


Piqua, Ohio 


Wood's Moiub-denum Shovels 
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Modern traffic is continually requiring more refinements 
in the maintenance of tracks and structures. The demand 
for smooth riding tracks for the 
heavy, high speed trains of today is 
making necessary the adoption of 
many practices which would have 
been frowned on a few years ago as 
unnecessary. The application of easements to curves is an 
example. A quarter of a century ago their use was the 
subject of debate and they were not commonly employed. 
Today their advantage is so commonly recognized that 
they are inserted without question, the only point of dif- 
ference now being in the method of laying them out and 
this is a question of detail. Every roadmaster owes it to 
himself to understand the purpose and method of apply- 
ing easement curves. It is essential that his foremen 
understand their purpose, their value and the manner of 
maintaining them, for nothing will interfere with the 
smooth riding of trains more than the abrupt transition 
from tangent to curve or the reverse. 


Easement 
Curves Are 


Necessary 


The art of waterproofing is as old as the building of 
wooden ships and tubs or the thatching of roofs. The use 
of bitumens also extends back into 


Waterproofng the mouldy pages of history, but wa- 
Means terproofing as applied to modern con- 
Painstaking struction is not much older than the 


modern use of concrete. Its rapid 
development during this period has come through the 
undertaking of large projects which were dependent on 
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its successful solution. Deep basements have been con- 
structed, subaqueous tunnels driven and a great many 
structures built to carry railway tracks or street pave- 
ments over occupied spaces, requiring protection against 
the percolation of the rainwater which falls on the deck 
above. Those who are interested in this subject will find 
an excellent summary of the problems involved in water- 
proofing in an article appearing on another page of this 
issue. The predominating fact brought out in this dis- 
cussion is that there is no royal road to perfection. There 
is only one way to obtain success and that lies in the use 
of good materials with painstaking care and an infinite 
attention to details. Success in waterproofing is of vital 
interest to the maintenance officer since proper water- 
proofing relieves him of practically all responsibility, while 
ineffective waterproofing will bring him trouble unending. 


The tool equipment of a typical maintenance of way gang 
constitutes no small expenditure and this investment is 
mounting rapidly from year to year 


Watch the as new and more expensive materials 
Investment and labor-saving equipment are com- 
in’ Toole ing into general use. In the early 


days many workmen, particularly in 
carpenter, painting and plumbing gangs, furnished most 
of their own equipment, and under these conditions they 
naturally gave them the best of care. More recently the 
transition in the class of men employed on many roads 
has made it necessary for the employer to furnish a 
larger part of the equipment, until today the workman 
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provides practically none of the tools he uses. This 
change has resulted in a marked rise in the amount of 
this equipment required. Men are naturally more care- 
less with the property of others and assume an air of 
indifference which leads to losses of various kinds which 
mount into large figures in the aggregate. It is probable 
that the practice of expecting each workman to provide 
his own tools has passed for good. The only recourse is 
for the supervisors and foremen to give close personal 
attention to the uses of the tools provided for the men in 
their gangs in order to reduce the abuse and subsequent 
loss to the minimum. 


ELECTRICITY IN MAINTENANCE 


LTHOUGH this has been termed the age of elec- 

tricity and properly so, this form of power has re- 
ceived very limited application in maintenance of way 
work until recently. However, 








Electricity offers many possibilities to the maintenance 
of way officer. He cannot afford to ignore it, but owes it 
to his road to familiarize himself with its possibilities 
and its limitations so that he can avail himself of it when 
it can be employed to advantage. 


PRACTICING WHAT WE PREACH 


S IT IS only too well known, the railroads are’ still 
confronted with a large amount of deferred main- 
tenance and have little money with which to carry on the 
work for 1921. Labor conditions are, however, improv- 
ing and the prospects are that they will continue to be- 
come better. Such influences as the abrogation of the 
national agreements will tend to improve the financial 
condition of the railroads. Yet what money there will be 
available will be, at best, small when compared even to 
normal requirements. The obvious requirement is then 
that every dollar spent must be 





expended to secure the greatest 





during the last three or four 
years the railways have taken |! 
rapid strides in adapting it to 
their varied problems in the 
maintenance of way depart- 
ment and elsewhere, and the 
wide diversity of applications 
which have already been made 
indicates the large possibili- 
ties for this form of power 
when fully developed. 
Because electricity is depend- 
ent on some source of genera- 
tion, its utilization was at first 
limited to the vicinity of the 
larger terminals and other com- 
munities along the line where 
central station energy was avail- 
able. At such points it has 
been employed to operate water 
and coaling stations, draw 
bridges, air compressors for 
brake testing purposes, etc. 
For such applications its imme- 
diate and constant availability, 
the elimination of operating 
cost when not in use, the pos- 


faith in himself. 


competition. 
ready to do. 


Magazine. 


I BELIEVE 





“T believe in the stuff I am handing out, 
in the railroad I am working for, and in 
my ability to get results. 
working, not weeping; in boosting, not 
knocking; and in the pleasure of my job. 
I believe that aman gets what he honest- 
ly goes after, that one deed done today 
is worth two deeds tomorrow, and that 
no man is down and out until he has lost 
I believe in today and 
the work I am doing, in tomorrow and 
the work I hope to do, and in the sure 
reward that the future holds. 
in courtesy, kindness, in generosity, in 
good cheer, in friendship and in honest 
I believe there is some- 
thing doing somewhere, for every man 
I believe I'm ready—right 
now.’—Adapted from the Gateway 


return possible. Since new ma- 
terial is of value only to the de- 
gree that there is sufficient 
labor forthcoming to make use 
of it and since labor is prac- 
tically the largest item in the 
present cost of work, it is natu- 
ral to search for possible econ- 
omies in the utilization of that 
labor. With labor plentiful 
and railroad labor receiving 
considerably more than the 
average wage in outside indus- 
tries, even after allowing for 
the reductions now asked for, 
there is a fair possibility to se- 
cure some increase in its effi- 
ciency. These two factors 
alone, reduced wages and more 
efficient forces, will do much to- 
ward the betterment of the 
track. There is still another 
important factor contributing 
toward more and better work 
and that is the effective utiliza- 
(| tion of modern track machin- 


I believe in 


I believe 




















sibility of remote control and 
consequent reduction in cost of 
attendance,:are of marked advantage. As electrical serv- 
ice has been extended to the smaller communities its 
range of applications to railway work has increased cor- 
respondingly. 

More recently there has appeared a further develop- 
ment which offers many possibilities—the increasing use 
of alternating current signaling, the power circuits of 
which, with proper precautions, are capable of adaptation 
to other uses as well. While this is still in the earliest 
stages, it holds much of promise. Not only is it possible 
to provide power for those applications referred to above, 
but also for the numerous other operations along the right- 
of-way, such as the lighting of switch and signal lights, 
the illumination of wrecking and other emergency work, 
the operation of small construction equipment, etc., all 
of which have already been demonstrated to be prac- 
ticable. 

A still further development has been the introduction 
of the self-contained portable gas-engine-driven generator 
set which can be moved from place to place on a motor 
car or by other means. Several such plants are now in 
course of careful development and some of them have 
already passed well beyond the experimental stage. 


ery and equipment. Since the 
increased use of labor-saving 
machinery has been largely attributable to the labor short- 
ages of the past few years, little has actually been learned 
of the possibilities, advantages and results which can be 
obtained from its use from the standpoint of economy, 
even where such equipment is in regular use. 

The problem is, as ever, to secure more work for less 


cost. In this respect, the tamper, the locomotive crane, © 


the motor car and many other classes of equipment offer 
numerous possibilities for remunerative study. These 
devices are all used to varying extents on most roads, but 
it is an open question as to whether they are used in the 
most efficient manner. 

If it takes four men an elapsed time of one and 
one-half minutes on the average to tamp a tie in rock 
and one-half minutes on the average to tamp a tie in rock 
ballast and then move to the next, an extra minute spent 
over each tie represents a 66 per cent increase in the 
labor cost. Unless definite data is collected showing the 
time required to tamp a tie under various conditions and 
classes of ballast, etc., it becomes very easy to “kill” an 
additional minute or even more at this work, and the re- 
sultant waste is difficult to check up. The maximum 
economies in maintenance work will not come until all 
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classes of labor-saving equipment have been subjected 
to close study and their possibilities have become thor- 
oughly known understood and applied in actual practice. 


KEEP YOUR EYE ON THE SWITCHES 


SECTION foreman has no more important or re- 
A sponsible duty than the maintenance of the switches 
in his main tracks. Every switch is a potential danger 
point. Even with the best maintenance, it is a source 
of weakness. It requires continual watchfulness, for 
even a slight defect or lack of adjustment may give rise 
to serious consequences. 

The problem is first of all one of design. It is not enough 
that the parts shall have been of adequate strength at 
the time the standard was adopted, but it is the duty of 
the maintenance officers to see that the standards are 
revised to keep pace with the increasing severity of op- 
erating requirements. The location of the derail at 
Porter, Ind., 311 ft. back of the crossing was probably 
ample for the slower and lighter trains of 20 years ago, 
but the accident on February 27, when a train ran on the 
ground so far beyond the derail that the third car back 
of the engine stood on the crossing and 37 passengers 
were killed, demonstrated conclusively that it is insuffi- 
cient today, and that the derailing designs had not kept 
pace with operating developments. Once designed, the 
installation and maintenance of a switch becomes the re- 
sponsibility of the section forces. They must realize the 
serious results which may result from a seemingly slight 
lapse in care. 


DO MORE SPOT PAINTING 


VERY maintenance officer, whether he-is the system 

head of the department or a paint foreman, knows 
that a coat of paint applied over badly rusted steel, even 
though every reasonable effort has been made to brush 
and scrape off the loose scale and dirt, will not last as 
long as paint applied over a surface that is still covered 
with a coat in reasonably good condition. For this reason 
it is common practice to spot paint those portions of a 
structure that indicate more rapid deterioration of the 
paint coating and thus extend the interval between com- 
plete recoating. 

This is an excellent practice which has saved the 
railroads a large amount of money and many years in 
the lives of their structures. While there can be no 
doubt as to the wisdom of maintaining a painting sche- 
dule in so far as this is possible in the face of imperative 
curtailments of expenditures, many roads will no doubt 
find it impossible to carry out the complete programs 
this year. Some appropriation, however, will be made 
and the question arises as to the disposition of this in a 
manner that will insure the greatest amount of good. A 
study of this problem would seem to point to a larger 
measure of spot painting than would be considered ap- 
propriate in a normal year’s work. This will mean, of 
course, that the labor cost per gallon of paint used or 
per square foot of bridge surface covered will be much 
higher than if a larger proportion of the bridges were 
painted complete. It will also mean that a larger pro- 
portion of the bridges will have to come up next year 
or the year following for complete repainting, but these 
questions are seemingly of minor importance compared 
with those concerning the permanent protection of the 
structures and the minimum expenditure in the long 
tun for their protection. The important thing now is to 
keep as many structures as possible in a condition so that 
they can be completely repainted in a satisfactory man- 
ner as soon as the funds are available and without the 
necessity for erroneous expenditures for cleaning. Money 
spent in cleaning bridges never pays any dividends. 


RAILWAY MAINTENANCE ENGINEER 








159 





LETTERS TO THE EDITOR 
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A SCHOOL FOR FOREMEN 


Monongahela City, Pa. 
To THE Epitor: : 

For the past decade at least and particularly since the 
beginning of the war, we have been surfeited with statis- 
tics and illustrations of the ever decreasing efficiency of 
railroad labor. For some time past, due to the stringent 
economic conditions, an increase in man output has been 
reported from many sources, but an increase in the qual- 
ity of this work, particularly in maintenance of way work, 
has not been noticeable. This means that enormous quan- 
tities of all kinds of track material the country over are 
being ruined or having their period of service shortened, 
together with the introduction of many elements of dan- 
ger, due to faulty and careless methods of installation. 
A comparison of present day foremen with the old type 
will disclose one of the most important reasons for this 
deplorable condition. . 

Track. work is not unskilled labor. Installing rail and 
switches under traffic, even the use of such apparently 
simple tools as the spike maul and the tamping bar, require 
training and skill. It is therefore reasonable to call track 
work a trade, at least the supervision of it. Since it has 
been found feasible to substitute trade schools for the 
older system of learning by apprenticeship in the case of 
practically all other trades, it is only a question of time 
until schools for track foremen will be established. 

Such schools could be established at a convenient point 
on the particular railroad and continued for a period, say, 
of two or three months each year during the winter sea- 
son when track work is at a low ebb. A raw recruit will 
not become a foreman capable of coping with emergen- 
cies during the period of such a course, but having made 
a careful selection of the candidates from intelligent men, 
with at least six months’ experience on a section gang, it 
is reasonable to expect that they can be given the founda- 
tion now otherwise almost unobtainable. 

For the track work several experienced and capable 
supervisors and foremen could be selected for instructors. 
Oftentimes such men can be found who are physically dis- 
qualified for road work, but who are admirably equipped 
for this instruction. These men could instill the. theory 
by lectures, assisted with demonstrations by men selected 
for their expert use of the tools involved. The candidates 
would then be required to use each tool himself. 

The work outlined above would constitute the body of 
the course, but it would not stop there. Lectures should 
be given on a variety of vitally associated topics, such as 
handling men, “Safety First,” properties, use and recla- 
mation of materials, standards, preparation of reports, 
wrecking, Americanization and last, but certainly not the 
least, the railroad problem. Here exists a wonderful op- 
portunity to talk to these future leaders of the most 
numerous class of railroad employees on the railroad sit- 
uation and to arouse their enthusiasm and interest. If 
railroad officers fully realized with what ridicule the many 
bulletins they issue are oftentimes received by the labor- 
ing men, regardless of the truth they contain, they would 
either stop publishing them or use other means for im- 
parting this information. Here, however, with the aid 
of the personal touch, matters could be explained in a way 
that would not only make a lasting impression upon the 
men themselves, but would be imparted to all with whom 
they would later come in contact. Cares WEIss. 
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DEVELOPING THOROUGHNESS AND PERMANENCY 


The Engineering and Maintenance Methods of the Lackawanna 
Follow a Consistent Plan of Procedure 


largely dependent upon proper organization, suffi- 
‘ cient supervision and careful consideration of 
equipment, materials, physical conditions and track char- 
acteristics. In this respect the Delaware, Lackawanna & 
Western has been one of the foremost roads in maintain- 
ing a high standard of tracks and structures. Much of 
this is the result of a consistent plan of maintenance pro- 
cedure based on a study of the factors of track life and 
the measures necessary to secure the maximum results in 
thoroughness and permanency of that structure. While 
during normal times the Lackawanna is quite able to 
spend large sums on maintenance work, the question of 
economy in work and materials is carefully considered 
at all times. Thus this road has adopted and put into 
general use various classes of labor-saving machinery for 
the conservation of man power, while a large mainte- 
nance shop has been developed to help secure economy in 
materials. 

The Lackawanna operates about 956 miles of line, in- 
cluding the 396 mile main line between Hoboken, N. J., 
and Buffalo, N. Y. There are also approximately 543 
miles of se¢ond track and some third and fourth track. 
The total miles of tracks operated aggregate about 2,677, 
of which approximately 1,000 miles consists of sidings, 
etc. The road is very intensively operated and carries, 
during a season of normal traffic, from 26 to 30 million 
gross tons of revenue freight or from five million to 
nearly six million revenue ton miles per mile of road. 
This latter figure is more indicative of the traffic handled 
when it is considered in comparison with the general 
average of the entire country or, for that matter, the 
eastern region alone. It is about 2% to 3 times the aver- 
age for the country and nearly double that for the east- 
ern region. 

Running through semi-mountainous country in certain 
sectiofis the Lackawanna has had to contend with the 
problem of relatively heavy grades and sharp curvatures, 
further intensified by the fact that it maintains a fast 
passenger service. While numerous projects in the form 
of cut-offs, reductions of grade, etc., have been carried 
out the Lackawanna still has many stretches of track con- 
taining curves varying from two to eight degrees in curv- 
ature and with superelevations as*high as 7% in. 

The freight carried by this road consists cMiefly of 
manufactured products and anthracite coal. For the past 
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two or three years the percentage of coal carried has been 
about 40 per cent of the total revenue tonnage. 

The main line between Hoboken and Buffalo is con- 
structed chiefly with 105-Ib. special D. L. & W. section 
rail laid with screw spikes and heavy tie plates on cre- 
osoted ties. Rock ballast is used practically throughout 
on the eastern end and as far west as Binghamton, N. Y., 
a distance of about 200 miles. The western end has 
stretches of washed gravel interspersed with rock. The 
branch lines are laid generally with 80, 91 and 101-Ib. rail, 
a large part of which has been released from the main 
line. This is laid chiefly with screw spikes and tie plates 
on creosoted ties in a manner comparable with that for the 
main line. A few stretches have been laid with cut spikes. 
The ballast is chiefly cinders and some washed gravel and 
stone. All tie renewals on the main line and to a great 


extent on the branch lines and sidings are made with cre- - 


osoted ties. 
DISTINCTIVE FORM OF ORGANIZATION 


The organization of the engineering department of the 
road varies from that found on most roads. It can neither 
be called departmental nor divisional for it is more of a 
combination of the two with departmental inclinations. 
All work, whether engineering, construction or mainte 
nance, is under the direction of the chief engineer. Re- 
porting to him are the principal assistant engineer in 
charge of track construction and maintenance, the bridge 
engineer, the signal engineer, the concrete engineer, the 
architect and the division engineers. Each of these officers, 
with the exception of the division engineers, heads his own 
department and acts independently and without relation 
with the others except where such relation is necessary 
or beneficial. With the exception of the principal assist- 
ant engineer and the division engineers who have charge 
of the maintenance of bridges and buildings, all are con- 
cerned almost entirely with new construction. Contrary 
to the usual practice the roadmasters on the Lackawanna 
do not report to or work with the division engineers, but 
report to the principal assistant engineer. The division 
engineers are also concerned with new construction and 
in addition to maintaining all bridges and buildings supet- 
vise all water service work. 

As stated at the beginning, the basic idea of the main- 
tenance practices of this road is the creation, as nearly as 
possible, of a state of permanency in the track structure. 
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This has led to a series of developments in track design, 
construction and methods, all of which have been steps 
forward in attaining this ideal. At the beginning the tie 
was considered the main or limiting factor or track life. 
After extensive studies of the life of various woods treat- 
ed and untreated, and laid under various conditions and 
classes of traffic, etc., it was decided that when suitable 
woods were used, properly treated and protected from 
mechanical wear, they should give a life of at least 16 
years. From 1910, the actual commencement of the pro- 
gram for the use of treated ties, the Lackawanna has 
since made all main line renewals and laid all new tracks 
with creosoted ties. On the main line, white. oak, red 
oak, beech, birch and maple are used on curves and tan- 
gents where there is a heavy traffic while long leaf yellow 
pine and other miscellaneous woods coming under the 
classification of soft woods are used on main line tan- 
gents where the traffic is lighter and on branch lines and 
sidings. 


TREATED Ties GIvE EXCELLENT SERVICE 


As a sidelight on this use of treated ties the following 
figures are of interest. In the fall of 1920, as a result of 
the renewal program, approximately 3,957,697 out of a 
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as ties are treated. The treatment given is the empty cell 
or Lowry process. Ties 6 in. and 7 in. thick are treated 
with an average retention of 2% and 3% gal., respect- 
ively. 

In order to secure an even treatment and a thorough 
protection of the wood, all necessary work on the ties is 
performed before treatment. This work includes adzing 
them for a 1 to 40 cant and boring them for screw and cut 
spikes. Automatic machines are used for this purpose, 
the machines, of which there are two, being installed in 
buildings used solely for that purpose. The ties which 
have been thoroughly seasoned in the yards at the treat- 
ing plant, are delivered to these machines on tram cars, 
mechanically dumped on a table, from which they are 
placed on the machine conveyors. After they have been 
adzed and bored they are deposited by the installation on 
tram cars set on the end opposite from the receiving 
end. They are then forwarded to the retorts where they 
receive the treatment mentioned, after which they are 
stored or shipped according to the needs of the road. In 
treating switch ties complete sets are kept together and 
treated, stored and shipped as sets. Hardwood ties in- 
tended for insertion in track where there are heavy curves 
and heavy traffic are bored for four holes at each end. 





Standard Construction on Test Ties 
Note the Covering of Crude Oil, Also the Lack of Any Cutting Into the Ties, Although They Afterward Proved Unsatisfactory 


total of 7,340,160 ties in track were treated. Out of this 
total number, applied over a period of ten years, only 
about 13,910 ties have been removed. Of this number 
only 251 were removed on account of decay and 3,171 on 
account of mechanical wear. The remainder were taken 
out because of wrecks and derailments. However, about 
90 per cent of the ties removed on account of mechanical 
wear, wrecks and derailments, etc., were utilized in sid- 
ings and industrial tracks and for numerous other mis- 
cellaneous purposes in section and bridge work. In the 
past the Lackawanna purchased a great many ties along 
its own lines, the woods purchased being in most in- 
Stances, white oak, red oak, chestnut and a few other mis- 


cellaneous hardwoods. In addition it has and still is 


purchasing other woods necessary to meet its tie require- 
ments and for the purpose of making tests. For its ex- 
periments this road has obtained woods from the various 
parts of the United States, Canada, Mexico and many 
South American countries. The ties thus obtained are in- 
serted in track and records kept of the results obtained. 
Dating nails are used in all treated ties as they are in- 
stalled in track. 

All ties when received are shipped to Paterson, N. J., 
where they are treated under the direction and supervi- 
sion of the principal assistant engineer. The plant is 
capable of handling about 500,000 ties a year in an eco- 
Nomical manner. Bridge piling and other timbers as well 





Other classes of ties are bored with two holes. 

At approximately the same time that the use of treated 
ties was decided upon the Lackawanna began the use of 
screw spikes and heavy flat-bottom tie plates. Consider- 
able difficulty was encountered at first in obtaining a tie 
plate that would permit of being rigidly fastened to the tie 
and yet permit a sufficient amount of play between the 
rail and the plate without causing undue wear and strain 
on the plates and the screw spikes. Subsequent develop- 
ments ended in the adoption of an extra heavy flat-bot- 
tom tie plate, measuring 7 in. wide, 11 in. long and % in. 
thick. Lugs are provided of sufficient height so that the 
screw spike may be run down firmly while at the same 
time leaving a space between the rail flange and the spike 
head. The holes through the plate are punched slightly 
back of the shoulder in order to prevent the neck of the 
spike from being cut by the base of the rail. Three spikes 
are used on all curves carrying a heavy traffic, while in 
some instances where the conditions are especially severe, 
this construction has been augmented by the use of hook 
shoulder tie-plates bolted to the tie. 

With the ties thus protected from decay and mechanical 
wear the limiting factor of life hinged on the rail, the joint 
and the tie plates. In accordance with the demands of its 
increasing traffic and the need of a more rigid track struc- 
ture, the Lackawanna adopted a 105-Ib. rail of special sec- 
tion and six-hole joints. The problem of rust and cor- 
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rosion was met by thoroughly oiling all metal connected 
with the track structures. Thus, once every year, gen- 
erally in the fall after the track has been put up for 
inspection, the rails and fastenings on every part of the 
main line and important branch lines are sprayed with a 
crude oil containing about 45 per cent asphalt. This is 
applied by means of a special oil spraying car attached 
at the head of a train of tank cars and a locomotive. The 
car is equipped with air compressors, tanks, sand boxes, 
rail wipers, oil strainers, headlights, speedometer, air 
brake controls, pressure gages and other controls, etc., 
necessary in the operation and control of the train and the 
spraying. The oil is heated in the tank cars through the 
medium of steam supplied by the locomotives, a temper- 
ature of 175 deg. F. being maintained. The proper flow 
of the oil is secured by air pressure, a 60-lb. working pres- 
sure being maintained at the nozzles. The machine is so 
arranged that every part of the rail with the exception of 
the tread, is thoroughly coated by the spray, which in- 
cludes in its range all fastenings, etc., to beyond the limit 
of the tie plate. The rate of application can be varied at 
the will of the operator, but the usual application is about 
85 gal. per mile of track, made with the car traveling be- 
tween 25 and 35 miles an hour. All switches, crossings, 
etc., not reached by the special car are sprayed by the sec- 
tion forces. 


MAINTENANCE WorkK Is PLANNED CAREFULLY 


While the usual program has been somewhat disar- 
ranged due to the natural readjustments following govern- 
ment control and the attendant financial stringencies due 
to that and to the slump in traffic, the Lackawanna has 
endeavored to follow as nearly as possible the methods 
which it would ordinarily employ. Before the end of each 
year a complete budget is made up, specifying the 
amounts of materials required, such as rail, crossings, ties, 
etc., the locations at which this material is to be used and 
the time when it is to be delivered. By the first of the 
year it is usually possible to have all the material neces- 
sary for the work to be done during the early part of the 
coming year on hand or distributed along the main line. 
All track materials, such as rails, etc., are distributed as 
early after the first of the year as possible and every at- 
tempt is made to lay such rail before the first of April or 
May. This practice enables the road to use its winter 
forces for this work, and has the further advantage of 
making it possible to start immediately after the rail lay- 
ing is completed and at about the proper time of the year 
on the renewal of ties, the overhauling and tamping of 
track, and other similar matters which are usually scat- 
tered throughout a normal season. 

The maintenance plan calls for the thorough overhaul- 
ing of every alternate half-section of track each season to 
put it into the best possible shape, while only such work as 
is absolutely necessary is performed on the other half sec- 
tion for that year. The following, which is a part of the 
instructions issued to section foremen at the beginning 
of the year, illustrates the method followed: 


“Each foreman will start at one end of his section on main 
tracks, removing all shims as placed during the winter, tamp up 
all loose ties, pick up all low spots. line all track that is out of 
line, tighten all loose bolts, working over his entire section, this to 
guarantee smooth riding track before proceeding with the regular 
summer maintenance work, renewal of ties, etc. After this work 
has been completed the section foreman, under the direction of 
the roadmaster or supervisor, will start on one end of his section 
and make a complete renovation of one-half of his section during 
the summer season. The portion of. the section requiring the 


larger amount of repairs, tie renewals, ballasting, surfacing, etc., 

should be selected for the year’s renovation. ¢ 
“Foremen will remove all ballast on this portion of the section, re- 

tie, resurface and reline, fork or screen all stone or washed gravel 











VoL. 17, No. 5 





with forks or screens provided for the purpose, back into tracks, 
dress and place standard shoulder on all ballast as replaced. * * *” 

This system insures that at least every two years the 
main line of the Lackawanna will be overhauled thor- 
oughly and brought up to standard. 

All steel is laid under traffic, the new material being 
distributed alongside of the old by the use of unloading 
machines and other devices, while the old rail released 
from track is loaded into cars in a similar manner. This 
work is usually done by the regular section forces, rein- 
forced whenever necessary by extra gangs of from 30 to 
100 men, all equipped with the necessary labor-saving 
equipment and work trains, etc., to conduct the work effi- 
ciently. 

In the general maintenance procedure, all track sections 
or territories are divided and laid off on an equated basis 
in order to equalize the duties of each gang and to forma 
comparative basis upon which to determine charges, ete. 
One mile of main track is assumed as the basis in this 
method and at the present time the forces are allotted on 
the basis of one man per mile of equated track for an 
eight-hour day or of 34 man per mile of track on a 10-hr. 
day. 

hs a rule, the main line sections are approximately 
three to four miles long with section forces of 6 to 10 men, 
Density of traffic and high speed of trains are taken into 
consideration when making up the reports on the individ- 
ual sections. Through the use of the equation with com- 
pensating features for traffic, etc., it has been found pos- 
sible to secure a much fairer comparison between the 
work at various points along the line as well as forming 
the basis for a more satisfactory study of maintenance 
costs. The following are some of the equated values used 
by the Lackawanna, the amounts given being equivalent 
to one mile of main track: 

1 mile of second, third and fourth track. 
2 miles of passing siding. 

3 miles of other siding. 

5 railroad crossings, interlocked. 

12 bridges, interlocked. 

8 slip switches. 

10 switches, all other. 
20 derails, interlocked. 
20 highway crossings. 


40 farm crossings. 
20 miles of right of way fence. 


Mucu Lapor-Savinc EgureMent Is Usep 


Every alternate section is equipped with a four-tool 
pneumatic tie tamper, which is also used by the adjoining 
section, the section foremen in charge so laying out their 
work that it does not interfere with the interchange of the 
equipment. In this way one section gang is able to space 
ties, clean and dress the ballast, tighten bolts, clean ditches 
and do such other necessary work as does not require the 


use of the tamper, while the adjoining gang picks up low — 


spots, makes slight raises in’ track and tamps the ties. 
Altogether there are approximately 100 of these tie tam- 
per outfits in service. Where they can be utilized eco- 
namically the section foremen are also furnished with 
motor cars and trailers and to date about 35 per cent of 
the sections are so equipped. 

In addition to the regular tie tamping equipment the 
Lackawanna has developed a portable outfit for use on 
special, emergency and other classes of work and covering 
a broader application of the use of compressed air for the 
handling of tools. This outfit consists of a variety of 
tools and a special steel box so arranged that the tools can 
be easily handled or shipped from point to point within 
a roadmaster’s division. The box contains both wood and 
metal drilling machines, templates, air-driven rail saws, 
adzing machines and pneumatic wrenches for the running 
up and tightening of screw spikes and such other miscel 
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Janeous pneumatic tools as are found necessary in track 
work. Each division is also furnished with other labor- 
saving equipment, such as rail loaders and unloaders, 
ditchers, spreaders and locomotive cranes. 


A CoMPLETE AND WELL EguiIpPpED MAINTENANCE SHOP 


In the interest of economy no scrap material is sold or 
thrown away until it has passed through the maintenance 
and reclamation shops at Dover, N. J. In order to facili- 





The Front End of the Oil Spraying Car 


tate the collecting and sorting of the scrap, each section 
is furnished with a storehouse for the storage of tools, 
etc., to the side of which has been added a large scrap bin, 
the sides of which have been made sufficiently high so 
that a large amount of material may be stored there with- 
out appearing unsightly. This is gathered up: from time 
to time and shipped to Dover on regular shipping days, 
where it is sorted into classes and whatever possible re- 
claimed. Altogether about 35 per cent of this so-called 
scrap is put back into service. In addition to the exten- 
sive reclamation work which is carried on at the shop, 
there is a large amount of new material constructed ac- 
cording to the railroad’s design. All of the frogs, switches 
and switch stands, etc., used on the Lackawanna are made 
at this plant, much of the reclaimed material going into 
this class of work. 

This shop also serves as a base of supplies for the main- 
tenance of way department since all new materials, 
whether purchased outside or manufactured by the shop 
forces as well as such surplus and repair parts as are not 
used in conjunction with other departments of the rail- 
toad, are stored here for shipment as needed. All ditch- 
ers, spreaders, rail unloaders, etc., are concentrated at 
this point during the off-season, when they are given a 
complete overhauling in the shops and put in readiness for 
the coming year’s work. Motor cars and tie tampers are 
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handled in a similar manner, a small shop having been as- 
signed for this particular purpose. Light repairs for the 
latter equipment are made during the working season by 
traveling supervisors, but all heavy work is sent in regu- 
larly to the shops. Such work coming in for heavy re- 
pairs is given a thorough overhauling as a part of the de- 
sired plan of going over all equipment annually. 

In order to handle the various problems that come up 
from time to time in maintenance practices, as well as to 
try out new devices and ideas, etc., a stretch of the main 
line through this section has been set aside as a test track. 
In addition, a complete installation of the various types 
and sizes of switches has been made on a small plot of 
ground adjoining a storehouse, the second floor of which 
has been taken over as a conference room where the 
principal assistant engineer and his subordinates may 
meet. Regular meetings are held and any misunderstand- 
ings as to equipment, installation or other features of the 
work are thoroughly discussed. 

A bridge and building shop is maintained in connection 
with the Lackawanna’s car shops at Scranton, Pa., where 





The Special Kit Box and Tools 


a considerable force of men is employed framing new 
work and doing such other work as is required by the 
bridge and building department. 


HANDLING MAINTENANCE OF Way LABOR 


During a normal working season the Lackawanna em- 
ploys about 4,000 to 5,000 men in maintenance of way 
work. To handle this force efficiently it has developed its 
own labor organization. Under its methods the railroad 
employs a general foreman of labor, who maintains an 
office in New York City and recruits men as they are 
needed. They are then sent to Hoboken and from there 
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they are distributed to the various localities, no charge 
being made for either transportation or such other costs 
as are common in ordinary labor “exchanges” or agencies. 
As a rule, the section foremen furnish their own houses, 
but in isolated communities the company furnishes quar- 
ters for both the foreman and his men. Extra gangs are 
housed in bunk houses and in bunk cars. These company- 
owned quarters are furnished complete with kitchen cars 
and utensils, a commissary and a commissary man, cooks, 
helpers, as well as light, fuel, hot water, beddings, etc. 
The cars are of good grade, sealed inside and provided 
with metal cots, the bedding for which as well as the laun- 
dry for each employee is washed once a week at the com- 
pany’s expense. The price of the board paid by the em- 
ployee is, of course, regulated to some extent by market 
prices, but this item has been kept at a minimum by the 
establishment of a central food depot and quantity pur- 
chasing. If desired the company will furnish the kitchen 
car equipment, etc., to the gangs who may then arrange 
for their own cooks, helpers, etc. 

Each employee, as he joins a camp, is given a pass book 
and as he purchases supplies from the commissary the 
amounts and prices are entered in this book. Regularly 
every two weeks the pass book is checked up by a repre- 
sentative of the roadmaster, who corrects it to the satis- 
faction of the holder and the commissary man. All 
charges are then passed upon by the roadmaster, who for- 
wards the charges to the office of the principal assistant 
engineer, where the necessary deductions for board, etc., 
are made from the pay check. 

The Lackawanna has paid marked attention to the 
widespread use of concrete, the harmonious design of the 
bridges, stations, etc., and the pleasing appearance of the 
station grounds. This road has gone very heavily into 
the use of concrete, replacing its wood and steel structures 
wherever possible and economical. At the present time 
all timber trestles have been eliminatd, while very few 
other wooden structures are still in service. The design 
of the concrete work is handled by the chief engineer, 
who supervises and directs the work of the concrete eng!- 
neer and the architect in securing harmonious and pleas- 
ing effects as well as strength and utility. 

The question of ‘harmony has been especially empha- 
sized in the construction of all buildings along the main 
line, the stations in the suburban sections being very at- 
tractive. No set standard was followed in this class of 
structure, the intention being to get away from anything 
uniform in‘their appearance. The grounds surrounding 
the stations are well planted to shrubbery and covered 
with a well-kept lawn. This work is under the direction 
of the chief gardener, who supervises the planting and 
care of the grounds as a part of the maintenance of way 
procedure. 


IRON AND STEEL INSTITUTE REPORTS 
ON RAIL PRODUCTION 


HE AMERICAN Iron & Steel Institute, conforming 
ing to its annual custom, has recently issued statis- 
tics on the production of rails in the United States. Ac- 
cording to its report, 2,604,116 gross tons of rails were 
produced in this country in 1920, 400,273 tons, or 18.16 
per cent more than were produced in the preceding year. 
Compared with 1917, however, the year of greatest rail 
production since the beginning of the war, this figure is 
low by 340,045 tons, or 11.55 per cent. 

The production of rails for 1920 and that for each pre- 
ceding year back to 1906 is given in Table 1. In study- 
ing the table it is of interest to note the decline in the 
production of rail made of Bessemer steel frome3,791,459 
tons, or 95.31 per cent of the total, in 1906 to 142,899 tons, 
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or 5.49 per cent, in 1920. In the latter year open-hearth 
rail comprised 89.63 per cent of the total and miscel- 
laneous steels 4.88 per cent. 


TaBLe 1—Propuction oF Rarts sy Processes, Gross Tons 


Year Open-hearth Bessemer Rerolled* Electric Iron Total 

AO SS S58 LOGAIS S798 AIS ois ceisler bai oe 5 3,977,887 
he ele RE FOC 252,704 3,380,025 925 3,633,654 
RO Sap ae cos 571,791 1,349,153 71 1,921,015 
BUOO Vek xacdeues 1,256,674 1,767,171 1 ELS <0 3,023,845 
PRED Ser Fae 1,751,359 1,884,442 t 230 3,636,031 
«SNe 1,676,923 1,053,420 91,751 462 234 2,822,790 
SIE8 oss eras 2,105,144 1,099,926 119,390 Ko Oe Ics 3,327,915 
LE Ee ate 2,527,710 817,591 155,043 2996 cies 3,502,780 
DOTS 5 a's s.ciain be 1,525,851 323,897 95,169 Ree dew en 1,945,095 
EMER. ACs aks 1,775,168 S26,9eR RUS OOS. oi isee eves na 2,204,203 
i 5 SRE Poe are sea 2,269,600 SAC Dae | PAMAO 255 cab Wy ne VERS 2,854,518 
DER | <scp winics 3s Rate 2,292,197 SaRaeS \SIROTS oo oes vc homens 2,944,161 
1996 Bates 1,945,443 cat me AS errr 2,540,892 
1919 \ . dnomecwuts 1,893,250 214,121 96,422 LT era 2,203,843 
1920) sy .ctygeas 2,334,222 142,899 126,698 BOF elves 2,604,116 


*Rerolled from old steel rails. Included with Bessemer and open-hearth 
steel rails from 1906 to 1910 inclusive. 

+Small tonnages rolled in 1909 and 1919, but included with Bessemer and 
open-hearth rails for these years. 


There has been an appreciable revival in the production 
of alloy steels, principally titanium, which had reduced 
almost to the vanishing point in 1918, as shown in Table 2, 


TasLe 2—Propuction or Attoy-Treatep Steet Raizs, 1910-1920 
Production by Production by Production by weight 


alloys processes per yard 
--eoeoooF sawremeennane Necmmadnsies ay re Ne ad 
is S.2 
S= ¢ ge Ef-u. $8 
ms Pa = ings x w a i <3 ie S 
te Coo © sv +4 vs = -—} 
¢ fee £ dc fe fe 22 FL See 
> 886 & OS Oa aE py Ye 2S ose 
1910 257,324 256,759 565 27,389 229,935 .>. 40,279 187,154 
1911 153,989 152,990 999 38,539 115,450 27,097 126,892 
1912 149,267 141,773 7,494 40,393 108,874 21 5,426 143,820 
1913 59,519 47,655 11,864 33,567 25,952 *91 +6,414 50,014 
1914 27,937 23,321 4,616 27,447 490 *14 11,168 »301 18,454 


1915 24,970 21,191 3,779 24,367 603 *6 

1916 28,562 26,493 2,069 27,675 887... 1,761 10,506 16,295 
1917" 36,095: aaee 2 280k - 1G SOS cia as 1335 6,671 9,529 
1918 3,111 2,891 i Raa. 6 9 RIN Rag 47° 2,640 424 


1919 6,476 6,207 Oe NORIO ie ks ia Ss escineahee 3,920 2,556 
1920 12,909 11,652. 1,257 12,909 ....... ee +514 5,069 = 7,326 





“Includes rails under 50 pounds. 
tIncludes 50 pounds and less than 85 pounds. 


The total production of rail, as given in Table 1, in- 
cludes, in addition to new rails rolled, the rails rerolled 
from defective rails and from old rail. The total produc- 
tion in gross tons of renewed or rerolled rails so included 
is given in Table 3. 


TanLe 3—Propuction oF RENEWED AND REROLLED Ralizs, 1913-1920 
Rerolled from new seconds, 
new defective rails, etc. 
es 





f - —~ Rolled from Total 
Years Open-hearth Bessemer Total old rails rerolled 
EWES >) iv cataaaen 13,052 30,741 43,793 155,043 198,836 
co Rn 13,538 13,234 26,772 95,169 121,941 
od | Pee arene 6,477 2,652 9,129 102,083 111,212 
CT Sa a ee 1,711 2,149 3,860 4,82 148,686 
1c de er 1,825 7,182 9,007 118,639 127,646 
Se op cde wt aw 13,296 19,462 32,758 101,256 134,014 
A As 1,933 5,766 7,699 6,422 104,12 
GOGO edt p eEiY 19,493 1,979 21,472 126,698 148,170 


In Table 4, which shows the production of rails by 
weight per yard for each of several years, it is of interest 
to note that the tonnage of the rails weighing 100 Ib. per 
yd. and over forms a larger proportion of the total (28.0 


per cent) than in any year since this weight of rail has © 


been recorded separately. During 1918 and 1919 the pro- 
portion fell off appreciably because the Railroad Admin- 
istration bought no rail weighing over 100 Ib. 

TaBLe 4—Propuction oF Rais sy WeIGHT Per Yarp, 1905-1920 


Under 45 45 and 85 and 100 pounds Total 
pounds less than 85 lessthan 100 andover Gross tons 
228,252 1,601,624 1,546,053 3,375,9. 
284,612 1,749,650 3943,625 977,887 
295,838 1,569,985 1,767,831 3,633,654 
183,869 687,632 1,049,514 1,921,015 
255,726 1,024,856 1,743,263 3,023,845 
260,709 1,275,339 2,099,983 3,636,031 
218,758 1,067,696 1,536,336 2,822,790 
248,672 1,118,592 1,960,651 3,327,915 

*270,405 967,313 2,265,062 3,502,780 

*238,423 $309,865 868,104 528,703 1,945,095 

*254,101 #518,291 742,816 688,995 2,204,20. 

*295,535 566,791 1,225,341 766,851 2,854,518 

*308,258 $882,673 989,704 763,526 2,944,161 

*395,124 $665,165 888,141 592,462 2,540,892 

*263,803 495,577 965,571 478,892 2,203,843 

*489,043 433,333 952,622 729,118 2,604,116 


*Includes rails under 50 pounds. 
tIncludes 50 pounds and less than 85 pounds. 
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PRACTICAL METHODS OF WATERPROOFING 


Proper Understanding of Basic Principles and Minute 
Attention to Details Are Necessary for Success 


By A. S. HARRISON, 
Vice-President, Minwax Company, New York City 


affecting both structural integrity and perma- 

nence, as well as the appearance and architectural 
value of structures, have their underlying cause in water 
and its effects. There is a constantly increasing recogni- 
tion of this fact among the designers of permanent bridge 
structures, who realize the importance of the problem 
and the need of its efficient solution. 

It is the purpose of this article to suggest designs which 
have proved successful in solving some of the more dif- 
ficult details and to set forth the underlying principles 
which must be applied to all successful waterproofing 
design. It is not presumed that the data presented will 
offer the actual solution to every individual problem, but 
it is believed that the ideas suggested may aid in arriving 
at a solution and make for better waterproofing. 


Me AGENCIES of deterioration and damage 


Tuer Basic FUNCTIONS 

There are three basic functions to be accomplished in 
producing a waterproof bridge structure: 

(1) The creation of a continuous and impervious sur- 
face, sheathing all areas and surfaces with which water 
may be held in contact, as decks or roadways, arch bar- 
tels, spandrel walls, etc., which will be unaffected by 
water and the acids or alkalies it may normally carry in 
solution. 

(2) The maintenance of this surface in unbroken and 
impervious condition under all the variety of conditions 
of vibration, movement and temperature to which the 
structure may be subjected. 

(3) The provision of proper drainage so that water 
shall be carried entirely clear of the structure rapidly and 
directly. 

It is possible that the reader will regard these as so 
Obvious as to require no statement, but an experience 
covering several years in closest contact with these prob- 
lems indicates that there is need of keeping them con- 
stantly in mind; for a thorough and careful application 
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of them, to the design and to the selection of materials 
and methods, will make for efficient results. 

The creation of a waterproofed surface hardly needs 
amplification. The actual designs themselves will fill in 
all details, while the requirements imposed upon mate- 
rials have to do only with initial characteristics and can 
be fulfilled readily by most of the bituminous materials 
usually used, if not by the material of construction itself. 

The maintenance of this waterproof surface embodies 
several considerations and a range of conditions that im- 
pose requirements deserving more detailed analysis and 
consideration. As the waterproofing is essentially part 
of the structure, in order that its efficiency may be main- 
tained it should have a proven life approximately equal 
to that of the structure itself and shall be so protected 
that the placing of the ballast, fill or wearing surface of 
the roadway, or the maintenance of these, shall not result 
in damage to the system. 

As bridge structures are subjected to vibration due to 
moving loads, to movements from the same cause and 
from temperature expansion and contraction, the mate- 
rial used, if waterproofness is to be maintained, must not 
only have sufficient ductility and elasticity at all tempera- 
tures to withstand these movements but also to with- 
stand the possible cracking which may result from them. 
It is probable that such cracking may not occur in some 
structures, but necessary construction joints and the un- 
certainties imposed by field conditions during erection 
mean that in many, if not in the majority, some cracking 
does occur. From one viewpoint, waterproofing is insur- 
ance that when this does occur it will not result in dam- 
age or disfigurement of the structure. Considering all 
factors, it may be stated definitely that there exists to- 
day no waterproofing system possessing qualities of 
strength, permanence and elasticity beyond the possible 
requirements of such construction, though there are some 
in which these qualities exist to sufficient degree to meet 
all requirements thus far developed. A more detailed 
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analysis of materials in the light of these requirements 
will be interesting. 

There are two general waterproofing systems. The 
first is the integral—becoming integral with and part of 
the structural material. On this we have the authority 
of the Committee on Iron and Steel Structures of the 
A. R. E, A. in Bulletin 232, page 395, that “the integral 
method is not recommended for waterproofing railroad 
bridge floors.” The second is the membrane system— 
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View of a Completed Expansion Joint 


the formation of a skin or membrane over the surface 
or area to be waterproofed. This system offers the effi- 
cient solution to the problem and is the one in general 
use. In this system there are but two subdivisions: 
first, swabbing coats of bitumen, either hot or cold, which 
form a skin on the surface; second, a built-up blanket 
consisting of successive plies of a membrane—cotton 
fabric, felts or burlap—cemented together with swab- 
bings of bituminous materials. 

Of these subdivisions, the built-up blanket is obviously 
the more efficient. On retaining walls or similar con- 
struction the swabbing coat may be relatively efficient, 
but it has not in itself the qualities of strength and 
toughness necessary for efficient results under all condi- 
tions. To ijlustrate this point and to emphasize the re- 
quirements which efficient waterproofing must meet, let 
the following conditions be assumed: Contraction is oc- 
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Fig. 1. The Membrane Must Have Considerable Tensile 
Strength 


curring in the slab in Fig. 1. So long as each element of 
the slab participates normally in this contraction, no un- 
usual strain will be imposed on the waterproofing film 
(W). Now, assume that failure occurs at “X” in Sec- 
tion “G.” A crack forms and the movement previously 
distributed among all the other elements is suddenly 
localized at this point “X.” The area of waterproofing 


film affected is initially infinitesimal as to widtk, but at 
the end of the movement the crack has assumed a definite 
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width. Obviously this imposes a severe strain on the 
waterproofing film at this point. 

Now the ability of this waterproofing film to span this 
crack will depend upon its ductility or its ability to 
stretch. Here, three factors must be realized: first, that 
the ductility of bituminous materials varies directly as 
the quantity involved; second, that they are relatively 
low in tensile strength; third, that the waterproofing film 
is held firmly against the slab surface by its bond and by 
the weight of the protection course, ballast or paving 
which rests upon it. Therefore, the ability of the film 
to span the crack, to stretch, will vary directly with its 
tensile strength, as this value will determine the bulk 
of bitumen as between “M”—“N,” which can be made to 
function. 

The amount of tensile strength actually needed is diffi- 
cult of determination. It has been variously estimated at 
from 60 to 200 Ib. per in., but it can be stated definitely 
that high values are desirable, as the pressures holding it 
against the surface are often great. From this it can be 
seen that swabbing coats are definitely limited in their 
efficiency, their tensile strength being only a few pounds, 
and can function over and prevent leakage through only 





Carrying the Waterproofing Over the Abutment 


the smallest invisible checks. Anything more will de- 
stroy their efficiency. It can be seen further that the 
membrane used to reinforce the swabbings should have 
maximum strength combined with maximum elasticity; 
both of these values should be as high as possible. An 
analysis of the membranes available, in view of the facts, 
will materially assist the engineer in obtaining efficient 
waterproofing. 

As this system, and all ‘bitumens and membranes built 
up with them, are of such character that they can be cut 
and injured in the placing of the back-fill or ballast, as 
well as by pounding of the ballast or paving material, it 
should be protected in all cases by a protection or armor 
coat. For this purpose there are three systems in usé, 
each with individual merits under varying conditions: 

Bituminous Mastic—This usually has a thickness of 
1 in. to 1% in., placed in two layers. In using this sys 
tem, a ply of asphalt or resin-sized paper should be placed 
over the waterproofing to prevent the bitumen in the 
blanket being drawn up into the mastic by the heat. 
Mastic has two chief advantages: it is efficient as a pro 
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tection course immediately it has cooled and it can be 
followed immediately with ballast or paving material; 
and on shallow ballasted bridges its greater ductility de- 
creases the liability of shattering. It is, however, quite 
expensive and is unsuited to sloping or vertical surfaces. 
Brick—This—laid in either mastic or grout—is effi- 
cient and easily placed. It is usually less expensive than 
mastic and in some cases may be most economical. 
Concrete or Cement Mortar—A thickness of from 
¥, to 3 in. can be used, depending upon conditions. Com- 
pared with other systems, it is of at least equal general 
efficiency and is usually the most economical. Under 
most conditions, a 114-in. coat of good 1:3 cement mortar 
reinforced with poultry netting is efficient and econom- 
ical. For the spandrel walls of filled arches a plaster 
coat of % in. thickness will suffice in many cases. 
In considering the protection or armor course, it should 
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Detail at Expansion Joint in Spandre/ Wall. 
Fig. 2. How Filled Arches Are Waterproofed 


be constantly kept in mind that it does not form a true 
drainage surface and that its sole function is to protect 
the waterproofing from injury. 

The provision of proper drainage is most important. 
The various designs will suggest the important details and 
application. However, two or three general requirements 
have been stated, about as follows: “One per cent grade 
to the drainage surface is the minimum desirable and 
grades away from points difficult to waterproof should 
be correspondingly increased. Pockets difficult to drain 
and the features which might induce capillary action are 
to be avoided. Where possible, edges of flashings, joints, 
etc.; should be located above the highest probable water 
level.” One underlying principle should be constantly 
kept in mind. The membrane is the waterproof drainage 
surface and provision for run-off from it should be pro- 
vided. Failure to do this simply builds a pond on the 
waterproofing blanket. With these various points in 
mind, attention may be turned to a detailed considera- 
tion of structure types. 


Fittep ConcrETE ARCHES 


On filled concrete arches there are two points of dan- 
ger, namely, at the juncture of the spandrel walls and 
the arch barrel, where settling of the arch ring often cre- 
ates cracking, and at the expansion joints in the spandrel 
walls. The first can be taken care of by waterproofing 
the spandrels with separate sheets carried vertically and 
lapping well out on the barrel of the arch. For the sec- 
ond, the detail suggested in the cross section in Fig. 2 
has proven successful. The form of vertical expansion 
joint can be effectively used on retaining wall and similar 
construction. A suitable cap flashing under the coping 
to prevent vertical seepage should be provided and should 
lap at least six inches over the vertical joint. 

Drainage for this type is generally*provided between 
the springing lines on the piers or on and through the 
abutments. Water should not be allowed to pond in the 
abutments, as it is apt to cause heaving from frost. 


Raitway MAINTENANCE ENGINEER 








In filled highway arches, where the pavement rests 
directly on the fill, it may be necessary, under certain 
conditions, to stop the waterproofing at about the pave- 
ment level. The design indicated in Fig. 3 (a) has proved 
efficient for this. 


StaB Deck, Highway or RAILROAD BRIDGES 


For deck slabs the waterproofing is carried over the 
entire deck area, unless the sidewalks are cantilevered, 
in which case they are usually not waterproofed. It is 
felt, however, that where possible the waterproofing 
sheath should cover the entire flat area. 

There are two points of danger in the waterproofing 
of such structures :—the flashings and expansion joints. 
Where possible, the flashing should extend above the pos- 
sible water level and drain on to a flat surface. In many 
cases, however, it must be stopped at the curb line and 
for this flashing there are two designs which have proved 
successful. 

The other flashing detail is the same save that the 
copper cap flashing strip is omitted. This decreases the 
efficiency to some extent, but the adhesiveness of ex- 
pansion joint cement and its ductility at all temperatures 
allows sufficient results. On railroad structures, where 
flashing against a vertical surface must be made, effi- 
cient results will be obtained by a generous groove 
formed in the protection course, so as to expose the upper 
edges of the flashing, and this groove filled with expansion 
joint cement. 

In handling flashing details it should always be kept in 







i lection course. 
terprooring. 
Waterprooting. (3a) 


(60) Section of Slab Deck Bridge. 


16-02. copper turned over waterproofing 
as cap flashing. 





(6) Detail at Curb Flashing. 
Fig. 3. Waterproofing Highway Slabs 


mind that the groove should expose the edges of the 
flashing or membrane and that the filler for this groove 
should be a special asphaltic cement of great adhesive- 
ness and ductility at all temperatures. All flashing should 
be done with separate sheets. 

Expansion joints are particular causes of difficulty and 
annoying leakage. It can be definitely stated, however, 
that with the exercise of proper care efficient results can 
be obtained. It may be said, as a basic principle, that to 
obtain such a joint the membrane must be carried over 
the joint without a break and that suitable provision must 
be made to avoid strain on this section of the mem- 
brane. Drainage should always be away from expan- 
sion joints unless a “diked” joint is used and proper 
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provision for the prevention of pressure on the joint ma- 
terial and for maintaining pavement should be made. 
Fig. 4 takes into account all of these requirements and 
offers a solution to the problem. 


THROUGH-GIRDER BRIDGES 


On steel railroad structures, through-girder bridges 
are the only ones which impose different types of prob- 
lems. The deck girder and the steel trough construction 
details are essentially the same as for slab deck struc- 
tures or as for the through-girder type. There are three 
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(4a) Detail at Expansion Joint. 
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(4b) Detail at ‘Diked"Expansion Joint 
Fig. 4. Taking Care of the Expansion Joints 


points of particular importance on such structures :— 
the flashing against the girder, provision for cracking 
over column lines and waterproofing the abutment at 
the free end. For the flashing against the girder it is 
important that provision for carrying the membrane 
above the probable water level be made and it is becom- 
ing standard practice to carry a cant of concrete up 
against the girder or to encase it entirely in concrete. 
This further increases the stiffness of the structure—a 
most desirable feature. 

Fig. 5 shows a design which has been standard on the 
New York Central and is widely used elsewhere. Par- 
ticular attention is directed to the groove against the 


, Seal with asphaltic cement. 
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Fig 6b. 
Some Special Waterproofing Details 


girder and the filling of expansion joint cement. It is 
believed that this system is superior in efficiency to flash- 
ing angles and similar design and it is certairfly very 
much more economical. 
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Where a structure carries multiple tracks, the method 
shown in Fig. 6 (a) for handling the waterproofing over 
the center girders is effective. Where all girders are to 
be encased solidly this same design can be used for the 
outer girders. 

Over the column lines, where reverse bending mo- 
ment occurs, cracking seems inevitable. The detail in 
Fig. 6 (b) provides for this efficiently and is strongly 
recommended. One variation for this, which is some- 
times recommended, is to substitute for the groove simply 
a fold in the waterproofing membrane resting on the flat 
surface. This allows an excess of materials at the point 
of movement and has proven efficient. 

At both abutments waterproofing should, where pos- 
sible, be carried below the bridge seat and at the free end 
a fold should be made between the slab and the abut- 
ment so that the waterproofing blanket will not be torn. 
The detail in Fig. 6 (c) is effective and particularly de- 
sirable in that it provides efficient drainage. 

Only one important point remains to be considered, and 
that is the matter of drain details. The main principle 
to be followed here is simply that they should provide 
an efficient seal where they come in contact with the 
waterproofing membrane and that they be arranged to 
take care of drainage at the level of the waterproofing 
blanket as well as at the surface of the armor coat. The 
details given in Fig. 7 will indicate a successful design. 

The entire problem of waterproofing is one which often 
causes a great deal of annoyance, but it can be solved 
fully by a careful and thorough co-ordination of design, 
materials and workmanship and a constant attention to 
detail. 


SUDDEN RAVINGS 


’ AY BACK there when gasoline “speeders” were 

considered a luxury instead of a necessity, the 
Czar on the Ring Tail division of the Monkey Central 
purchased a nice green specimen—‘“so he could get about 
his ‘deestrict’ and talk to his section foreman.” It came 
into the division headquarters by freight (d. h.). He 
uncrated the “b-r-r-rute,” assembled it, “iled” it up, read 
the instruction book as how to run it and went “plut-plut- 
plutting’ down the track, making a noise like a machine 
gun. In his hurry to get started, however, he failed to 
read all about how to STOP it. 

When he reached the first section foreman, he raced 
past, frantically pulling on the brake lever. “Frank,” he 
called out, “I want to see yeeze whin I kin git this dom 
thing stopped.” 

A half a mile or so down the track the brake choked 
the engine. He turned around and speeded back. As he 
passed the gang a second time he sputtered out: “Frank, 
I have something important to tell yeeze.” 

Within a mile he again got “stopped” and headed the 
other way. Acceleration increased regardless of what 
he pulled or twisted on the deck of the car. Again he 
passed the gang at 35 m.p.h. “Frank,” he yelled, “T'll 
write yeeze.” 

* * * 

Speaking of section men, the following dialogue took 
place between the respective foremen of two trunk rail- 
roads: 

Pat: “I haz only two min and a Swede and I have to 
put in a rail. How many min haz yeeze, Jerry?” 

Jerry: “Siven.” 

Pat: “Kin yeeze let half of thim come over and gimme 
a hand?” 

Jerry: “Shore, Pat.” 

The question is: How many men did it take to change 
rails? 
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Most ROADS FAVOR 


Very Large Proportion of All 


THE USE OF SPIRALS 


Curves on Main Line Tracks 


Are Now Provided With Easements 


HILE the easement curve as a factor in good rid- 

\ \/ ing track is a matter of vital importance to the 

man in charge of track maintenance, it must be 
conceded that the subject has received little attention of 
late outside the regular routine of the office and field. It 
is not sO many years since maintenance of way men were 
wont to argue this subject at every opportunity because 
a great many were either opposed to the use of the spiral 
in any form or were satisfied with such tapers as the sec- 
tion foreman could introduce “with his eye.” An estimate 
made in 1895 indicated that only about 25 per cent of the 
railroad curvature of the country had been provided with 
easements at that time. 

This condition has since been changed and in recent 
years the transition curve has come to be quite generally 
accepted as a necessary feature of railway alinement. In- 
formation obtained from a considerable number of rep- 
resentative railroads shows that the use of the transition, 
easement, spiral or taper curves as they are variously 
called, is now almost universal for main line railways. 
This and other pertinent facts concerning easement curves 
were developed with the aid of a questionnaire addressed 
to the chief engineers of 42 railroads in this country and 
in Canada with a view to ascertaining what the present 
practice is. The interest which this subject aroused is 
indicated by the fact that replies were received from 39 
of them. The questionnaire was as follows: 


QUESTIONNAIRE REGARDING THE USE OF EASEMENT CURVES 


To what extent do you employ easement curves? 
_ What type of easement curve do you employ? 

Do you use easement curves for all degrees of curve, or do you 
restrict their use to curves of a certain degree or sharper, and if 
so, what degree? 

Is the length of easement curve based upon the train speed as 
well as the degree of curve, and if so, how? 

Is the easement curve established by your engineer corps or by 
the supervisors ? : 

Is the use of the offset method or the method by deflections 
given preference? é ae 

Do you employ the string method of establishing easement 
curves in existing tracks? 

Are the limiting points of the easement curves defined on the 
ground by permanent markers and do these carry the data as to 
full elevation and rate of run-off? — ; 

Are easements introduced at the time a new line is constructed 
or subsequently ? 

The replies have been tabulated in the large chart in 
as near the form in which they were received as was 
possible. Practice as regards matters of this kind is not 
subject to abrupt modification. Consequently, we find 
that the replies received from three officers of the Can- 
adian National reflect the individual practices of the sev- 
eral lines absorbed in this system. Similarily, it has 
been found desirable to tabulate the replies received from 
the four regions of the Pennsylvania system so as to show 
the practices as they have prevailed on the lines east and 
west of Pittsburgh. 


NEARLY ALL Roaps ProvinE EASEMENTS 


By far the most pertinent fact disclosed by this chart 
is that all the roads reporting except one, the Chicago & 
North Western, make some use of transition curves. On 
one other road the use is characterized’ as “limited,” this 
being the Pere Marquette, a road with a relatively high 
Proportion of light traffic branch lines. The extent of the 
se of spirals, as reported by the 38 lines which use them, 
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is somewhat varied, but in general it may be said that they 
are used on main-line, high-speed tracks in nearly all 
cases. The classification of these lines as tabulated is as 
follows: On all lines, 4; on practically all lines, 9; on 
main lines and important branches, 2; on main lines, 7; 
on high speed tracks, 6; “limited use,” 1; replies indefi- 
nite, 9. 
PRACTICE VARIES 

Another field for variation in usage relates to the mini- 
mum degree of curvature for which it is deemed neces- 
sary to provide easements. The replies to this question 
are classified as follows: On all curves of 1 deg. or over, 
11; curves of 1 deg. 30 min. or over, 1; curves of 1 deg. 
45 min. or over, 1; curves of 2 deg. or over, 11. The 
replies received from six roads indicated a more elaborate 
classification. Thus, the Canadian Pacific spirals all 
curves of 2 deg. or over on main lines, but only curves of 
4 deg. and over on branch lines. On lines of the Penn- 
sylvania System west of Pittsburgh, all curves of 2 deg. 
or over are spiraled, but on lines carrying trains at speeds 
in excess of 40 miles per hour, the minimum limit of 
curvature is reduced to 0 deg. 45 min. Obviously, the 
faster the speed the greater the refinement necessary in 
easements. However, a study of the table does not show 
that the roads handling a larger proportion of high speed 
traffic are given to providing spirals for flatter curves than 
roads with slower trains. 

The spiral dates back to early days in railway building. 
Rankine made references to it. Wellington developed 
some simple approximations. In 1880 the Holbrook spiral 
was first made public and in 1882 Searles published the 
first edition of his “Railroad Spiral”’—“to reduce the 
well-known theory of the cubic parabola or multiform 
compound curve to a practical and convenient form.” 
Since then a multitude of variations have been developed 
and put to use on the different roads. 


A. R. E. A. Sprrat Littte Usep 


In 1911 the American Railway Engineering Association 
adopted for inclusion in its manual of recommended 
practice an easement curve devised by J. B. Jenkins, valu- 
ation engineer of the Baltimore & Ohio, which is known 
as the 10-chord spiral, but from the results of this investi- 
gation it would appear that this effort of the association 
to effect uniformity of practice has not been as success- 
ful as has been the case with some of the other standards 
published in the manual. Only two roads report the use 
of this particular form of spiral; of the other replies, 11 
name the Talbot spiral ; eight favor the Searles transition 
curve, and 11 use the rather general term “cubic para- 
bola.” Three replies do not indicate a preference for any 
particular type of curve, while the others report a variety 
of easement, so that, in all, curves with 12 different names 
are mentioned. 

This variety may be explained in part by the fact that 
the true cubic parabola is a matter of intricate mathe- 
matics, approximations of which are to be had in a va- 
riety that affords a most fertile field of operation for the 
mathematician. Without doubt the 10-chord spiral of the 
American Railway Engineering Association has not re- 
ceived as wide a use as is warranted by the merits of this 
particular form of transition curve. Failure to apply it 
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must, therefore, be ascribed to other causes. For in- 
stance, it may be suggested that the presentation of this 
transition curve in the manual is not as attractive nor in 
as detailed a form as the characteristic expositions of ease- 
ment curves commonly appearing in the handbooks of field 
engineering. 


SprrALs INSERTED BY ENGINEERS 


As the railroad taper is of necessity a matter of more 
or less intricate mathematics, it is not surprising that the 
replies from all roads favor the employment of engineers 
for the application of the tapers to the alinement. In not- 
ing that the answer of the Pennsylvania System, eastern 
lines, contains the word “supervisors,” it should he re- 
called that on that road the supervisor is an engineer in 
nearly all cases. In the same connection it is of interest 
to note that under Method of Application, 28 of the roads 
favor the method of deflections, four the method of off- 
sets, two express no preference, while four give indefinite 
replies. On this point, William Hood, chief engineer of 
the Southern Pacific, states that careful work by the off- 
set method requires more time than the deflection method. 

The question as to the use of the string method of lining 
spiral curves received only one unqualified affirmative re- 
ply and that from the Pennsylvania System, eastern lines. 
This method is not used at all on 25 roads, it is used only 
occasionally on five and it has supplemental or emergency 
use on four. Since the replies to the questionnaire were 
in nearly all cases received from the chief engineers of 
the railroads, it is entirely possible that “unofficial” use 
of the string method may be more extensive than these re- 
plies would indicate. 


LENGTH OF SPIRALS 


Another important matter in the discussion of spirals 
is the determination of the length, which involves a num- 
ber of considerations, among which the most important is 
the distance required for an easy runoff of the super- 
elevation. On new location in easy country there is no 
limit on the length to which the easements may be ex- 
tended. In difficult country a long spiral introduces com- 
plications as will be explained later. There are also lim- 
itations on the lengths of spirals when they are being in- 
troduced on old lines, since long spirals increase the 
difficulty of fitting the curve to the old roadbed. 

Broadly speaking, this problem involves the inter-rela- 
tion of curvature, speed and superelevation which are not 
properly a*part of this discussion. Consequently, the 
question concerning this matter in the questionnaire was 
stated simply as: “Is the length of the easement curve 
based upon the train speed as well as the degree of curve 
and if so, how?” Answers to this question showed that 
25 railroads consider speed as well as degree of curve, 
while 9 determine the length of the easement from the 
curvature alone. Five replies were indefinite as to this 
question or reported varying practices. On three roads 
the length of the spiral is determined directly from the 
speed and curvature through the formula LK V E, 
where L is the length of the spiral curve in feet, K is a 
constant, V is the velocity of the train in miles per hour 
and E is the superelevation of the curve in inches. The 
constant K was given in two cases as 1.0 and in one case 
as 114. 

On a number of roads the length of the spiral is made 
directly proportional to the elevation of the circular curve, 
the rules to this end calling for 40 ft. to 66 ft. of transi- 
tion curve to each inch of superelevation. For conveni-, 
ence these rules are commonly expressed as % in. or % 
in. for each 30 or 33 ft. rail length. 

That the length of the spiral has an important bearing 
on railway location in difficult country is brought out very 
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emphatically in a statement by Mr. Hood of the Southern 
Pacific which accompanied his reply to the questionnaire. 
This is as follows: 


LENGTH OF SPIRAL IN DIFFICULT COUNTRY 


“The usefulness of the taper depends on the general 
maximum running speed of the trains in the several locali- 
ties, and where speed restrictions result in slow speeds, as 
for instance, either up or down steep mountain grades, 
the taper is not needed to a very great extent, and in such 
localities a very short taper is justifiable if its use will re- 
sult in an appreciable saving over the cost of construc- 
tion required by a longer taper. 

“It is evident that when a train is once on the main 
curve, the taper has no further effect and it is no more 
appropriate to run too fast, for instance, on a tapered 
eight-degree curve than on an eight-degree curve that is 
not tapered. On valley lines, a taper beginning with 30 
ft. of a 15-min. curve provides adequate easement for the 
use of the fastest trains. On a mountain side and sim- 
ilar lines with steep grades and moderate grades, a taper 
beginning with a 2-deg. 30-min. curve is found to give 
excellent results, and its use is entirely justified where a 
flatter (and longer) taper would involve increased cost of 
construction. 

“Too flat a taper and too long a reversing tangent in- 
creases the cost of construction in a mountain country 
with steep transverse slopes, or in a confined river gorge 
where flood water is dangerous and the mountain sides 
are steep, to an extent not always fully appreciated. The 
effect of the taper and reversing tangent in increasing the 
cost of construction is indicated by the amount that the 
resulting distance, in a direct line between the centers of 
the corresponding main curves, is in excess of the sum 
of the main curve radii, the difference of these distances 
indicating the additional horizontal distance to be dis- 
posed of in excess of that involved in the case of reversed 
curves without tapers and without reversing tangents be- 
tween them. 

“The greatest effect of this sort results from the use of 
flatter tapers, indicating that more benefit is to be derived 
with the same expenditure in construction from the use 
of longer reversing tangents than from the flatter tapers. 
A reversing tangent 180-ft. long provides amply for the 
longest engine and tender now in use, including a suitable 
length at each end of the reversing tangent for handling 
the elevation of ‘the track for the first 30 ft. of the taper 
curve. 

“To illustrate this, take the case of two six-degree 
curves with tapers commencing with 30 ft. of one-degree 
curve and with 120 ft. of reversing tangent. These curves 
will have their centers separated by a distance of 21.7 ft. 
greater than the sum of their radii. 
curves with tapers commencing with 30 ft. of 30-min. 
curve and with 120 ft. of reversing tangent will have their 
centers separated by a distance of 63.1 ft. in excess of 
the sum of their radii. Thus in the latter case it is neces- 
sary to dispose of an additional horizontal distance of 
41.4 ft. in excess of that in the first case and this 414 
ft. might result in prohibitive or at least in extravagant 
cost of construction. This indicates the need of conserv- 
atism in deciding on the financially appropriate taper 
curve rate.” 


Sprracs ARE INSERTED DuRING CONSTRUCTION 


It is clear from the replies received that the use of 
spirals has extended over a considerable period of years 
and that since their adoption the easements are being ap- 
plied to the alinement at the time of construction in neat- 
ly all cases. The work of applying the easement to the 
lines built previous to the adoption of the easement curve 
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mn has, of course, been carried out as opportunity afforded or ized as follows: On 32 roads the spirals are introduced 
ré. as the increase in the traffic or the importance of the line at the time of reconstruction; on three they are applied 
demanded. Thus, the Canadian Northern Teports that subsequently; on one road they are introduced at the 
these easements are being introduced on old lines at times _ time that the track is laid and being lined ; on another they 
. reballasting, while other roads — a vem? is a are laid out just before ballasting. One road reports a 
ral uring extensive reconstruction work. e replies wit varied practice. 
i regard to this feature of the questionnaire are summar- No discussion of easement curves is complete without 
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some consideration of the means provided for a perma- 
nent record of the spiral locations and of the information 
supplied to track forces for maintaining the alinement and 
superelevation. It was for this reason that the question- 
naire included the question “Are the limiting points of 
the easement curve defined on the ground by permanent 
markers and does each carry the data as to the full eleva- 
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tion and rate of run-off?” To this question 12 roads re- 
plied that such permanent markers were provided with 
complete data; 11 stated that markers were provided 
without any data; 3 reported the use of stakes; while 10 
roads replied that no markers were provided ; one road re- 
ported a variable practice, while another stated that the 
location of the spirals was carefully referenced. 


A Modern Air Lift Pumping Plant 


By JOHN OLIPHANT, 
Chief Engineer, Pneumatic Pumping Department, Sullivan Machinery Company, Chicago 


installed by the Philadelphia & Reading at Telford, 
Pa., which embodies several distinctive features 


[ ) inst 1919-1920 an air lift pumping plant was 


The air pressure in the booster was controlled by a 
valve set to maintain the pressure required by the head 


against which the booster was discharging, this head be- 








with regard to operation and regula- 
tion of this method of pumping. The 
problem was to deliver the water from 
an artesian well into an elevated tank 
located at a distance from the well, and 
to control the operation as to starting 
and stopping from another distant 
point ; and at the same time control the 
cooling water supplied to the water- 
jacketed air cylinder of the compres- 
sor, 

The work to be done was to pump 
approximately 100 gal. per min. from 
a 10-in. well, 350 ft. The casing is 6 
in. in diameter ; the static head 13 ft.; 
the drop 51 ft. through 536 ft. of 4-in. 
pipe, with a rise of 14 ft. to the base 
of the elevated tank and the elevation 
into the tank, about 66 ft. 

The well was equipped, as shown in 
the drawing, with a Sullivan 3-in. air 
lift foot piece, having outside air con- 
nections and with a multiple orifice 
mixing tube located centrally in the 
mixing chamber, discharging the air 
through a number of small openings 
into a relatively thin sheet of ascend- 
ing water. This design secures a com- 
plete emulsion of the air and water in 
the foot piece, which was suspended 
in the well by means of a 3-in. educ- 
tion pipe and a 1¥-in. air line to the 
well-head flanges. A regulating air 
valve was installed in the 1-in. air line 
near the well head to regulate the flow 
of air to the foot piece. 

In the pit around the well head and 
connected to the eduction pipe was lo- 
cated a Sullivan cyclone booster, 30 in. 
in diameter by 30 in. high. The com- 
bined air and water was discharged 
into this booster or separator near the 
top and at one side at a tangent to 
the periphery under high velocity from 
the well, causing it to swirl and thus 
effect a perfect separation of the air 
and water. The water leaves the sep- 
arator at the bottom, also at a tangent 
to the periphery and the air passes off 
at the top. The downward centrifu- 
gal action completely separates the air 
from the water before it passes out. 





Aboye—The Pump House and the Tank. 








The Telford Plant 


Below-—Interier View of the Plant. 
In the Oval—Agent Pushing the Button. 
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ing caused by the friction in the 536 ft. of horizontal run, 
a rise of 14 ft. from the booster to the base of the ele- 
vated tank, and the elevation of 66 ft. 

An air line was installed, connecting the vent of the 
booster to a mixing tube or compound jet in the base of 
the riser so that the air which had been used to lift the 
water to the surface was further utilized to lighten the 
head in the riser, the air and water being finally dis- 
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away. As the compressor is of the enclosed, splash 
lubrication type, and is equipped with a McCord force- 
feed lubricator, it is safely manipulated from the sta- 
tion, where a push of the button by the station agent 
starts the pumping and when notified by the ringing of 
the bell that the tank is full another push stops it. The 
air and water lines were laid so as to drain back into the 
booster, and a small connection with a partially opened 

valve was made from the bottom of 





the booster back into the well, so that 
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oil 

| 
ws all connections drain to obviate freez- 

ing in cold weather during idle 
Ti periods. 

The air lift, in connection with the 
booster and compound jet, is particu- 
larly adapted for this work, as the 
water does not come in contact with 
| a valve or any moving part from the 

ss time it starts until it is discharged 
into the tank, 

| A report is given below of the test 
run made on December 28, 1920, and 
































The Compressor, the Air Receiver and the Well 


charged under an umbrella sep- 








arator, located in a small collector nn 

tank at the top of the large tank. ; 
A photogtaph illustrates the | verse  Se°""/ 

compressor installation at the well. ae a, 


A Sullivan 9 by 8 single-stage 
compressor is operated ‘by a 20 1 
hp. General Electrig squirrel cage 
induction motor, by a short center 
belt drive and an endless 614-in. if stay | 
double leather belt. —— 








from this statement it will be noted 
that while the amount of water dis- 

















REGULATION | 


As it was required to control — gaine 
this plant from a distant point, it 
became necessary to unload the 
compressor when it stopped, and ul Ef: 
in starting, to permit the com- 
pressor to get up to speed before 
the load was thrown on. This was 
accomplished by means of a flyball 
governor on the compressor that 
acted as an unloader when it was ; 
at rest, and did not admit air to the compressor until the 
speed had elevated or extended the controlling balls. It 
was also necessary to shut off the cooling water to the 
air cylinder when the compressor was stopped, and turn 
it on again when started. This was accomplished by plac- 
ing a balanced solenoid valve of the normally closed type 
in the cooling water line controlled from the starting con- 
trol at the switchboard. 

A push button, together with a relay, were located at 
the pumping station. In the railway station, 3,600 ft. 
from the plant, another push button was installed and 
an electric connected pressure gage at the base of the 
elevated tank was connected to a bell at this latter point 
to give the alarm when the tank was full of water. Pro- 
vision was then made for starting and stopping the plant 
.either at the pumping station or at the station 3,600 ft. 





Pipe Layout for the Air Lift 


charged at the ground level was equal to 100 gal. 
per min., the actual test pumpage of the well when 
it was sunk by the well driller delivered in the tank 





ComMPLeETE Recorp or A Test Run 
TELForRD PuMPING STATION 


Ieee OF WETS |. 5: sincckiss cod euakakibdaouenere tel l 
Lee OF WEE «cs ic caceen ca 1 cateis eee, 350 ft. 
Diameter of well. oo: 5. 25. EE ae 10 in. 
Casing in well (only om top) coo. cscs cee ceecdece We 6 in. 
Static level of water below surface............-0..-. 13 in. 
Elevation to which water is to be delivered above 

GROUIN WOVOE ois. on kc canes <o'sP os inceehe cceeiaaens 66 ft. 4 in. 
Horizontal distance to point of elevation.............536%4 ft. 
Sine Of  Gelhwwey  Pbe i 2 es aa eee 3 in. 
Site OF OF OO isa on 260 kss ae. cal ceed cates ox 14 in. 
Lenath: Of Sin, PIDG It WE esc ce bcs cnnwexnsvasecaden 303 ft. 9 in. 
LGUs OF RF Bie UA WOM: cc se caw ok se ck cp cetwcaenaee 304 ft. 
Lengt® of foot piece se... 20500 a EE eri 26 in. 
Amount of air pressure required to remove static head. 120 Ib. 
Amount of air pressure required to operate........... 102 Ib. 


Amount of air pressure required to operate booster... 21 Ib. 
Amount of water per minute discharged at ground 


RAPS PR rae rupli Dine esog r yr Big Sle Bp Mae oy 100 gal. 
Amount of water discharged per minute in tank...... 94 gal. 
Capacity: of tat cics.iviad cc tebe vainee Staak as 75,000 gal. 
Capacity of mud drum under tank................ 1,980 gal. 
Time required to fill tank with water.............. 13 hr. 35 min 
Speed of motor driving air compressor with load. ...1,216r. p.m 
Speed of air compressor: .:.....5 606s ec ERR 
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Power required when pumping...................00. (12% hp. 
Current consumption registered during run of 13 hr. 

SONA es ba Van ba reo es cpa E Rebs MEG h oN cee Ed 200 kw. hr. 
Duration of time between starting compressor and 

delivery of water in water tank.................... 6 min. 





was only 94 gal. per min. The difference in quantity can 
be attributed partly to the fact that the pumping outfit was 
ordered on a basis of 450 ft. of pipe line between the well 
and the tank; whereas, the actual measurement of this 
pipe line, measured horizontally between the well and 
the point of entrance to the tank is 536% ft. 

The actual total distance of pipe line will be somewhat 
more than this on account of the fact that this pipe line 
is laid on a slope of about 14 ft. elevation difference be- 
tween the ground level at the tank and the ground level at 
the well, the pipe line rising between the well and the 
tank. From the test the following figures as to duty of 
the plant may be developed : 





OAR NONE a ee enti ee rN a eae eas a MAW cb oteis 13 ft. 
hala gs 6 HE ln eR COED USERS SASL S TS ee ORO Rk phn Ea ee 51 ft. 
CL: oh 1 aan ReneS SE Re son Gti 5s Naeamnegre eee Tra Min vers 66 ft. 
PO NE 3 ie 6 5G Kaien SSR Sat Rave abe os Ae 14 ft. 
Pe ReRIIONN ooo Curiek crash tone a pace asad cee EEE 5 ft. 
OEM ERG ss SOPRA OU oasis FG Mee 149 ft. 
Theoretical power: @0guinet. isis «obi Sis cans 3.55 hp. 
Aatunl: electeial eee oes inspec ee succes a ee 1214 hp. 
Overall efficiency (wire to water)...........000000. 281% per cent 


J. A. Seiders, superintendent of motive power of the 
Philadelphia & Reading at Reading, Pa., was responsible 
for the installation and Charles A. Bingamin, mechanical 
engineer, had charge of the work. 


RAILWAY BUSINESS ASSOCIATION 


MEETS 


HE RAILWAY Business Association held its an- 

nual meeting and banquet in New York City on 
March 31. The meeting marked the completion of one of 
the most successful years in the history of the organiza- 
tion both from the standpoints. of work done and the in- 
crease in membership, the latter, now approximately 700, 
being an increase of 88 per cent over that of 1919. Alba 
B. Johnson, president of the association, presided. 

Among matters of special interest discussed at the 
meeting was a report of the Committee on Equipment 
Policies presented by its chairman, E. B. Leigh, president 
of the Chicago Railway Equipment Company, in the form 
of a suggestion that the association take up with the In- 
terstate Commerce Commission the question of its atti- 
tude toward new devices, etc., and inquire whether the 
commission did not contemplate permitting railroads to 
select and operate devices subject only to their capabili- 
ties, thereby assuring that open competition among de- 
velopers so essential to engineering and mechanical prog- 
ress. 

Another report, presented by D. P. Bush, president of 
the Buckeye Steel Castings Company, was in the form of 
a communication to Herbert Hoover, Secretary of Com- 
merce, on the Stability of Railway Purchases, in which 
attention was called to the value of stabilizing railway 
purchases as a means of avoiding business depressions 
and requesting a conference to discuss certain phases of 
the subject. 

The banquet was addressed by Daniel Willard, presi- 
dent of the Baltimore & Ohio, and chairman of the Amer- 
ican Railway Association, and by Edgar E. Clark, chair- 
man of the Interstate Commerce Commission. Mr. Wil- 
lard in his address on the Three Epochs of American 
History, expressed himself to the effect that the success of 
private ownership is assured if the present open-minded 
attitude of the Interstate Commerce Commissf®n con- 





tinues and the railway managers do not lose sight of the 
fact the railroads must serve the public. In his address 
on The Problems of Management and Regulation, Mr. 
Clark referred among other things to the many appeals 
for reductions in transportation rates and stated that the 
Commission was extending itself fully to adjust the many 
inequalities existing, but that in the knowledge of the 
small margin between the present income and operating 
cost of the roads (about 8.7 cents on the dollar) it was 
difficult to find justification for general reductions. 


IMPROPER TAMPING ON CURVE 
CAUSES BAD WRECK 


N A REPORT on the derailment of a passenger train 

on the Cincinnati, New Orleans & Texas Pacific, near 
New River, Tenn., on April 6, which resulted in the death 
of five passengers and the injury of 75, the Bureau of 
Safety of the Interstate Commerce Commission found the 
cause to be improper tamping of the track under the ties 
on the outside of the curve and laid the blame for the 
wreck on the section foreman. The accident occurred on 
a six-degree curve, the speed of the passenger train being 
estimated by the engine crew at 35 or 40 miles per hour 
and by the section foreman who witnessed the accident at 
about 60 miles. per hour. The train had passed over about 
195 ft. of the curve before derailing. 

The immediate cause of the accident was the overturn- 
ing of the inside rail under the engine. An examination 
of the track disclosed wheel marks inside of the outside 
rail on six ties preceding a rail joint and on the web of 
the inside rail directly opposite. The latter marks oc- 
curred six feet from the receiving end of the overturned 
rail, its leaving end being twisted outwardly. Nothing 
about the engine warranted its consideration as a cause. 
The track was laid with 85-lb. rail, with about 20 ties per 
rail. It was tie-planted, rock-ballasted, double-spiked on 
the gage side of the inside rail and its general mainte- 
nance declared to be good. However, the section crew 
were working on the curve at the time under the direction 
of a foreman who had been employed on the division as 
a foreman for 29 years and who was considered a capable, 
reliable track man. The gang was renewing ties and in- 
creasing a 3%4-in. elevation about an inch. 

According to the section foreman, at the time of the 
accident 43 new ties had been placed, tamped with shovels 
and all but three spiked, the unspiked ties alternating with 
spiked ones. The train had not been flagged, the foreman 
stating that he had considered the run-off from the new 
elevation to the old elevation sufficiently safe for the pas- 
sage of trains at the regulation speed (30 miles per hour). 
There was considerable conflict between the testimony 
of the foreman and the engineman on the significance of 


a whistle signal given by the latter and whether the fore- _ 


man should have given a proceed signal to the train. 

The foreman attributed the accident to expansion of 
the rails, testifying that upon beginning the work that 
day he had noticed indications of expansion from heat 
and had pulled the track as much as 3 or 3% in. in the 
vicinity of the run-off prior to the accident. Other testi- 
mony indicated that the joints were not jammed together 
as tightly as they would have been under such conditions. 

The roadmaster’s testimony made it appear that in 
making the run-off prior to the passage of the train, the 
section foreman had tamped under the ties on the inside 
of the curve, but not on the outside, and that the thrust 
of the locomotive against the outside rail on the track 
which was swinging, resulted in its rolling back against 
the inside rail, thereby turning it over. This explanation 
corresponded with that of the supervisor and was adopted 
by the committee. 
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too true that 

many of the 
pipe lines in 
service at rail- 
road water sta- 
tions are either 
too small to 
carry the water 
required economically or the interior of the pipe is in- 
crusted to such an extent that the carrying capacity is 
greatly reduced and the cost of pumping correspondingly 
increased. It does not necessarily follow that every water 
main in service is incrusted, as mains have been found 
to be practically clean after many years of service, yet the 
fact remains that a great loss occurs through incrusted 
water mains. 

The loss in carrying capacity of dirty water mains is 
due to two causes, first, the reduction in area of pipe; sec- 
ond, the roughness of the interior surface. Of the two, 
the second is the most important and causes the greatest 
loss. For example, tests conducted on a 36-in. water 
main showed that the diameter of the pipe was reduced to 
about 34% in., or an area loss of less than 10 per cent, 
while the carrying capacity was reduced about 45 per cent. 
Clemens Hershel found in his “115 Experiments” that the 
rivet heads in steel pive might reduce the carrying capa- 
city as much as 20 per cent. Therefore, it will be seen 
that the loss in carrying capacity cannot be figured from 
the reduction in area alone, but will depend also upon the 
roughness of the interior of the pipe. 


|: IS ONLY 





Before Cleaning—6.05 cu. ft. per min. 


SEVERAL CAUSES 


The causes of dirty water mains may be divided into 
three general classes, incrustation, growths and deposits 
through sedimentation. Ordinarily, it is safe to say that 
the causes may be attributed to all three, but the trouble 
is primarily incrustation, sometimes followed by deposits 
or a growth of some kind. Deposition of material in sus- 
pension rarely occurs from moving water in a pipe line 
unless the interior of the pipe is roughened. There is, of 
course, some deposit when the water is not in motion, but 
this is not important except in rare cases and it usually 
occurs at low points on the line. A combination of all 
three of the causes of dirty water mains given above is not 
unusual and may occur through suspended matter being 
caught and deposited on the interior of the pipe as the 
incrustation forms. 

Incrustation is the most serious condition encountered, 
as it is the most difficult to remove and apparently ac- 
cumulates with more rapidity than either growth or de- 
position. According to D. G. Jackson in the Journal of 
the Society of Mechanical Industry, May 31, 1902, the 
growths or formations taking place can be classified under 
the heads of Crenothrix Kuhuiana, Crenothrix Mangani- 
fera and Crenothrix Ochracea and takes place where the 
water contains iron, manganese or aluminum. It follows 


INCRUSTED PIPES CAUSE HEAvy LOSSES 


Increased Capacities and 
Reduced Pumping Cost 
Obtained by Effective 

Cleaning of the Mains 


By C. R. KNOWLES, 


Superintendent Water Service, 
Illinois Central, Chicago 
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that the preven- 
tion of these 
growths necessi- 
tates a water 
supply in which 
these metals are 
not present. 
One authority 
fixes the allow- 
able limit of iron in water at 0.5 of one part in one mil- 
lion. Another authority states that 0.5 of one part in one 
million would not necessarily mean that there would be 
no Crenothrix formation. Dr. Brown states that acidity 
other than carbonic acid is necessary to other growth and 
that alkaline waters prevent them. A thorough filtration 
of water will retard and prevent Crenothrix growths to 
an extent, while in some cases the use of lime has been 
found to successfully combat them. 

In addition to Crenothrix growths, pipe moss and 
sponge must be considered. These are living organisms 
and are dependent upon organic matter carried in water 
for foods. Hence, filtration will prevent the further 





After Cleaning—29.9 cu. ft. per min. 





A 12-in. Main on the Big Four at Springfield, Ohio, and the 
Amount of Material Removed From a Length of 2235 ft. 


growth of pipe moss and sponge by removal of the mat- 
ter which forms their food. Deposits are the results of 
suspended matter carried in the water and usually take 
place at low points in the line or the points where the 
flow is not sufficient to keep the matter in suspension. 

In a paper read before the American Water Works 
Association by Burt B. Hodgman in 1911 he presented a 
list of 29 dirty mains which had been cleaned mechan- 
ically, giving in each case the nature of stoppage. ‘Twen- 
ty-one cases were iron corrosion, five cases from iron cor- 
rosion in combination with mud, pipe sponge and slime, 
one from lime deposit, one of clay mud scale and one of 
mud alone. This supports the popular theory that iron 
corrosion is chiefly responsible for the stoppage of water 
mains carrying water not subjected to chemical treatment. 
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The first record of cleaning of water mains on the 
Illinois Central was in 1867, when a line of 4-in. pipe, 
approximately 10,000 ft. long, laid at Centralia, IIl., in 
1855, was cleaned. The pressure on this line increased 
greatly, due to incrustation, and it became inadequate to 
supply all the water required in 1867. Upon examination 
it was found heavily incrusted with what was termed a 


& 


Measurements of this 6-in. Main Showed an Average Reduc- 
tion of Area of Only 15 Per Cent as a Consequence 
of Incrustation. However, the Loss in 
Carrying Capacity Was 55 Per Cent 





clay-mud scale and it was taken up and cleaned and part 
of the line relaid with clean-out boxes placed 100 ft. apart. 
This provided only a temporary relief and a couple of 
years later the pipe was taken up and relaid with 8-in. 


pipe. 
RESULTS SECURED 


The chief trouble with dirty mains on the Illinois Cen- 
tral occurs in Southern Illinois. The results of cleaning 
4-in., 6-in. and 8-in. mains in this territory is given as 
follows: 


Carbondale 

First cleaned in September, 1909; 11,547 ft. of 8-in. pipe 
cleaned. The pressure required for the delivery of 400 gal. per 
min. before cleaning was 140 Ib., while after cleaning 450 gal. 
per min. were delivered through the main with a pressure of 
49 lb. The cost of cleaning the pipe was $2,083.32. Through 
this cleaning the coal consumption for pumping was reduced 
722 tons per year, a saving of over 110 per cent on the cost of 
cleaning, at the present cost of coal. 

A total of 5,267 ft. of 4-in. pipe was cleaned at a cost of 
$842.72. The pressure before cleaning was 125 lb. on a delivery 
of 150 gal. per min., while the pressure required on a delivery of 
175 gal. per min. was 65 Ib. 

A total of 11,554 ft. of 8-in. pipe was cleaned, the deposit 
removed from pipe amounting to about 16 tons. Before clean- 
ing the main, 140 Ib. pressure was required to deliver 400 gal. 
per min. After cleaning, the delivery was 498 gal. per min. at 
70 lb. pressure, a decrease of 50 per cent in pressure with an 
increase of 20 per cent in water delivery. Upon examination, the 
interior of the pipe was found to be reduced to 7 in., but by 
actual tests the carrying capacity was only that of a 5 in. pipe, 
showing that the interior roughness of the pipe caused by the 
incrustation reduced the carrying capacity more than the actual 
reduction in area. The saving in fuel effected by cleaning the 
main in this instance amounted to $2,200 per year. 


Hallidayboro, IIl. 

A total of 4,271 ft. of main was cleaned. An examination of 
the pipe before cleaning showed that the area had been reduced 
from 6 in. to 4% in. Before cleaning the pumps were delivering 
approximately 200 gal. per min. with a pressure of 140 lb. per sq. 
in. After cleaning the delivery was 250 gal. per min. with a 
pressure of 40 Ib. per sq. in., the static head being 30 Ib. The 
saving effected through cleaning the main was $900 per year in 
fuel and $250 per year in labor. 


An interesting account of cleaning of water mains is 
that of the Elgin, Joliet & Eastern at the East Joliet shops 
and yards. The mains cleaned at this point consisted of 
8,365 ft. of 8-in. pipe serving two tanks, one of 200,000 
gal. capacity and one of 100,000 gal. capacity. This large 
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storage capacity was of great help in cleaning the mains, 
as it permitted of shutting down the pumps for a greater 
length of time than would have been the case with less 
storage capacity. 

The cleaning was accomplished with cutting tools simi- 
lar to those shown in the photographs. These were dragged 
through the pipe by a cable or forced through by water 
pressure. The first opening in the main was made at the 
pumps by removing a check valve. The second cut was 
made 200 ft. distant from the pump where the line was 
laid through rock. This necessitated quarrying out the 
trench to give room for the cleaning operation in advance 
of shutting down the pump. There were a large number 
of fittings in the line laid from the pump. These fittings 
consisted of a check valve, a reducing tee, 3 ft. of wrought 
iron pipe, a 45-deg. bend, 4 ft. of wrought iron pipe and 
an 8-in. by 3-in. by 8-in. wrought iron “Y,” then 100 ft. 
of pipe laid in the foundation wall of a large building, 
thence to the street through a 45-deg. bend. This great 
number of fittings necessitated making a cut of only 200 
ft. in length. 

It was found impossible to drive the regular cleaning 
machine by the first wrought iron 45-deg. bend on account 
of a heavy shoulder formed by the pipe for an extra 
heavy special. Therefore, the machine was handled with 
a special carrier. 

The machine was handled with a cable and the cable, 
laying close up to the pipe, pulled the shoulder of the 
machine into the recess formed by the special. In order 
to center the cable in the main a lead cone was moulded 
on the cable head of the machine. The second drawing 
gave no trouble, as it was straight pipe and in full sight 
of the pumping station, which was important in handling 
the operation of the pumps by signals to the engineer. 


The third drawing was made with the intention of 
cleaning 1,300 ft. at one cut in order to avoid excavating 
in a newly paved street. This cut contained a 90-deg. 
bend, 200 ft. from the starting point and a 45-deg. bend 
30 ft. from the end through which it was the intention 
to draw. It was thought that the 90 deg. bend had been 
made with two 45-deg. fittings, but unfortunately the ma- 
chine stopped at this corner and it was impossible to get 
it any farther without cutting the main. Excavating at 
this point, cutting the pipe and getting things in shape for 
another cut caused a delay of two days. Upon cutting 
the line at the 90 deg. bend, 62 lb. of lead was found 
bunched up in a length of 18 in. This was undoubtedly 
the cause of the machine sticking at this point. To add 
to the difficulty this necessitated making three breaks in 
the pipe and two draws, the last of which was in a swamp, 
which meant that it was necessary to contend with water 


from the time the hole was opened until it was filled and — 


on account of the great amount of work the tanks were 
out of water before the main was placed back in service. 


From this point to the creek in the yards the next four 
draws, 1,200 ft., 1,700 ft., 1,500 ft., and 1,000 ft. in 
length, were made without further trouble other than the 
difficulty of handling the equipment over slag dumps, etc. 
It might be mentioned in passing that in many places the 
main was 40 ft. below the surface. The last drawing, 
800 ft. in length, was made through a yard, passing under 
52 tracks and through several 45-deg. bends. However, 
this drawing was made without any particular difficulty. 

The pressure on this main before cleaning was normally 
from 145 to 160 Ib. and there were times when it was 
necessary to carry as high as 175 Ib. to maintain the re- 
quired supply of water. The pressure required after 


cleaning was from 65 to 75 Ib. 
Probably the greatest trouble from incrustation im 
water mains on railroads occurs at points where water 1s 
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treated for locomotive use as incrustation of water mains 
invariably follows the handling of treated water regard- 
less of how complete the treatment may be, although the 
rapidity with which the incrustation takes place will de- 
pend upon the extent of treatment, reaction time and fil- 
tration. 

The incrustation from treated water is, of course, 
caused by the after precipitation and it is impossible to 
eliminate the resultant incrustation entirely, though it 
may be decreased by extending the reaction time and by 
the use of filters. 

An analysis of the incrustation found in a pipe line han- 
dling treated water on a northern railroad is as follows: 


Ingredient Per Cent 
Ee ps so ae oe i Las sgardncneedtiernttiecennnemeses 2.30 
Pmerdes-Of ifOh antl alumnus aca cote en cet en con 60 
Carbonates of lime and magnesia................-.-2e005- 97.10 

ee healt Uiuia'stezin Ob Gioia Eee dae SOREL ae ee anaes 100.00 


In this case the incrustation on the pipe line varied from 
about 2 in. in thickness in the pumping station to about 
\% in. at the storage tanks three miles distant. Upon 
examination this incrustation was found to be in the form 
of an annular ring of a whitish substance and was very 





An 8-in. Pressure Machine and a 6-in. Cable Machine 


hard where it came in contact with the pipe, gradually 
becoming softer towards the center. It is estimated in 
this case that the incrustation formed roughly at the rate 
of about %4 in. per year. 

The results from cleaning a 6-in. main at Missouri Val- 
ley, Iowa, were as follows: 


First cleaning— 


Water pressure before cleaning.............. 125 Ib. 

Water pressure after cleaning................ 35 Ib. 

Speed of pump before cleaning.............. 18 r. p.m 
Speed of pump after cleaning................ 40 r. p. m. 
Water delivered in tank before cleaning...... 11,000 gal. per hr. 
Water delivered in tank after cleaning....... 20,000 gal. per hr. 

. Result of second cleaning—six years later— 

Water pressure before cleaning.............. 115 Ib. 

Water pressure after cleaning................ 35 Ib. 

Speed of pump before cleaning.............. 18 r. p.m 
Speed of pump after cleaning................ 40 r. p. m. 
Water delivered in tank before cleaning...... 10,000 gal. per hr. 
Water delivered in tank after cleaning... .....25000 gal. per hr. 


In each case the internal diameter of the pipe was re- 
duced to about 2% in. in diameter, the incrustation being 
thickest near the pump, gradually diminishing towards the 
tanks. 

Too much importance cannot be placed upon the proper 
size and condition of water mains, particularly the dis- 
charge lines from pumps, as no matter how efficient the 
pumping machinery may be, water cannot be pumped eco- 
nomically where excessive pressure is required to drive 
the water through pipe lines inadequate in size or reduced 
in area through incrustation. 
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THE MAINTENANCE OF SWITCHES 
AND FROGS 
By W. F. Rencu 


HE PROPER care of switches and frogs is one of 
the most important duties in the maintenance of 
way department. It may be classed as a never-ending 
responsibility. The point switch is nearly as old as 
the railroads, having been in use for nearly a hundred 
years. The stiff frog dates from the beginning of rail- 
roads and the spring rail frog has been known for over 
half a century. These means of passing the wheels from 
one track to another will probably never be replaced by 
any other contrivance. Simple as the frog and switch 
are, they require persistent care for their correct func- 
tioning, not only to conserve economy, but as a necessary 
element in safe operation. 

The switch consists of the ties, the two switch points, 
rods for holding the points in proper arrangement with 
respect to each other, plates for supporting the switch 
rail and for maintaining the position of the stock rail, 
braces to prevent the stock rails pushing out or turning 
over and a mechanism through which the switch may be 
thrown. The several fixtures are joined together by bolts, 
rivets and the spiking upon the ties. It is necessary that 
all the various parts of the mechanical device be kept in 
their correct relative positions. 

The essential requirement in a switch is that the switch 
stand and other connections of the switch shall be in such 
exact adjustment that close contact is obtained between 
the switch point and stock rail, not only at the point of 
switch, but throughout the whole extent of the planing. 
The rules of most roads fix the limit of permitted devia- 
tion from the ideal condition as an opening not exceeding 
¥% in., the interlocking connections, if any are used, be- 
ing adjusted to foul at 3/16 in. Since this applies equally 
to both points, or, if there is preference of one over the 
other, to the turnout point especially, because the wheels 
are to be directed through it into a different course, the 
inspection should be made of both points concurrently. 

If there should be a lack of fit, the gage being correct, a 
means is required of bringing the points into their true 
positions relative to each other. When the switch rods 
employed are of the adjustable type this may be accom- 
plished easily. If the clips are bolted to the switch rail 
and the rod is too short, the insertion of a washer or two 
between the switch point and the clip will usually furnish 
the desired correction. If the construction does not per- 
mit of such adjustment, or the rod is too long, the alter- 
native is a different switch rod or the blacksmithing of the 
incorrect one. For making such tests and corrections it 
is useful for the foreman or supervisor to remember the 
standard distance between the centers of bolt holes for 
each rod of a switch, so that he can detect by measure- 
ment any discrepancy that exists. 

It is the common practice to unite the switch rod and 
clip by means of a bolt, which should have the nut turned 
upward so as to be seen readily; and, where the nut is 
to be secured by a cotter pin, the cotter should always be 
in place and be properly spread. The makeshift of sim- 
ply dropping a bolt or spike into the hole between the 


.clip and the rod is a serious error, as it is liable to be 


jarred out and cause an accident. A bolt with nut may 
be obtained readily, and it can be applied more easily with 
the nut upward than the reverse. 

The proper care of switches requires that the two stock 
rails shall be maintained in good condition, as this is not 
only necessary from the safety standpoint, but is de- 
sirable as a means of saving the wear and chipping off 
of the switch points. Renewing the stock rail without 
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disturbing the switch is always a more or less trouble- 
some operation. Difficulty is usually experienced in get- 
ting the rail to seat itself in the grooves of the switch 
plates. If care is taken to clean off the plates thoroughly 
the rail may be brought into place with a minimum of 
effort by throwing the switch point over against it with 
a regular movement of the switch lever. 

A common defect at switches, even those in a main 
track, is the tendency of the points to rise. Besides en- 
tailing severe wear upon the point, this furnishes a live 
source of derailment. The cause will almost always be 
found in loose ties at the heel of the switch. Naturally 
when one end of the switch point is depressed, the other 
end will tend to rise. The head rod is designed to hold 
the points down, but it cannot perform this duty entirely 
if the surface is not maintained at the heel of the switch. 
For this reason it is specially desirable that the splice bar 
used at the heel of the switch shall be modified only as 
may be necessary to allow the switch rail to be set at 
the proper heel gage. Keeping the bolts in the heel joints 
tightened is a further provision for avoiding this defect 
at switches. It should be a routine duty of the track- 
walker to tamp the joint at the heel of switches periodi- 
cally, and to tighten the bolts in the joints of switches fre- 
quently, and the efficient foreman will see that these 
duties are performed. 

The soundness of the head ties carrying the switch 
stand is an important factor in the correct maintenance 
of switches. Unless the switch stand remains firmly in 
its established location lost motion develops in the ground 


connections, which not only causes a noisy rattling when. 


trains are passing over the switch, a feature disconcerting 
to the passenger, but may become an active source of 
danger to traffic. A further need is that these ties shall 
be tamped solidly at all times. Besides the general main- 
tenance defect brought about by a loose condition of the 
ties, delay is entailed through the switch lights, when 
these are carried upon the switch stands, being put out by 
the jarring motion. 

The general maintenance question is best met by proper 
drainage. Adequate drainage at switches and frogs is an 
indispensable provision in winter when the freezing of 
ice about the working parts would quickly obstruct their 
movement. It is a precaution at all times against the 
development of indifferent surface which would make cor- 
rect maintenance difficult of attainment. It is not an 
uncommon practice to apply stone ballast through the 
extent of the switch rails in tracks where at other points 
a lighter ballast might be regarded as sufficient. When a 
natural drainage is not available the necessities of the 
case may be taken care of by the installation of sewers or 
by the creation of sump holes close to the switches. It is 
a routine requirement of maintenance that.some outlet 
shall be provided for the drainage of all switches. 

An unequal bearing of the switch rails upon the riser 
plates not only makes for indifferent riding, but throws 
an undue burden upon the switch rail, inviting fracture. 
Modern practice requires the use of a plate on every tie 
throughout the switch rails. The ties should be adzed to 
a level and be so tamped as to afford an even bearing for 
the switch rail upon every plate. The plates require fre- 
quent oiling, not only for the easy working of the switch, 
but as a means of preserving the plates against wear and 
corrosion. The unfavorable condition brought about by 
unnecessary sanding over switches may be controlled by 
proper report of such occurrences. As a safety con- 
sideration dirt will also be kept out of switches. 

The creeping of switches is a frequent source of trou- 
ble which not only disturbs the adjustments thfoughout 
the connection, but imposes an especially heavy duty upon 
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the switch stand. When the creeping has advanced to 
the point. where the rods press upon the head ties there is 
danger that the switch will not close properly and, further, 
an unnecessary exertion is required for throwing the 
switch, which becomes a serious matter when a “run- 
ning” switch is being made. Securing the two rails which 
connect with the switch points against creeping by .an 
ample use of rail anti-creepers is a provision for safety as 
well as for economy. 

Maintenance of good surface and line through switches 
is seldom obtained. The elevation of the switch rail, 
which is a necessary precaution against the effect of the 
so-called false flanges, introduces a difficult problem in 
surfacing, and the susceptibility of switches to trouble 
from rail creeping complicates the maintenance of good 
line. The fact that many switches do ride well under 
high speed operation demonstrates that this problem can 
be solved. The first essential is good ties beneath the 
switch; the second is the correct use of the level board, 
allowing for the “humping” of the switch rail, if it is 
present ; and the third is a careful and frequent lining, by 
respiking if necessary. Adequate protection against 
creeping by the use of rail anti-creepers at the approach 


to switches, and, where necessary, between the frog and 


switch, are of distinct aid in solving the problem. 

When switches are taken out of service temporarily it 
is common practice to spike the switch. This is not a 
certain protection, as cases have been known where a 
switch apparently spiked securely has been thrown over 
by the exertion of man power. The addition of a clamp 
on the main track point, or a wedge between the main 
rail and the turnout point, is a further precaution which 
is generally desirable. 

The repair of switches which fail or are damaged in 
accident requires resourcefulness on the part of the track- 
walker or foreman. It is a wise precaution to have a 
stock of repair parts handy for such occurrences. Ability 
to reverse the broken crank of the switch stand, or to 
make the adjustments provided for in several of the 
more modern types of switch stand, may be the 
means of saving considerable delay to the movement of 
trains. A switch rod close at hand, a few switch bolts, 
or in extreme cases the clamp or wedge needed to secure 
the damaged switch, makes for efficiency. 

The maintenance of the stiff frogs in track covers only 
the proper provision of good ties beneath them, with such 
tightening of the bolts, tamping of the joints at toe and 
heel, and general lining as may be required. The care 
of spring rail frogs is a more detailed question. The 
spring rail frog is generally regarded as the economical 
type of frog for connections through which a moderate 
traffic is carried on the turnout side at moderate speed. 
The main rail is virtually closed and wear due to impact 
is reduced, while smoother riding is obtained. 

The principal points to be guarded against are that 
the spring rail does not rise or the frog become distorted 
through the creeping of the spring rail. Spring rail frogs 
are generally provided with a holding down device and 
many are equipped with an anti-creeping strap. It is the 
business of the track foreman to see that these devices 
are properly maintained. It is here no less than in the 
switch that adequate tamping will have its effect in re- 
ducing the likelihood of the spring rail rising. It is im- 
portant that connections having spring rail frogs be af- 
forded due attention. The easy and quiet riding of cars 
over a well-maintained spring rail frog is one of the first 
things to impress the observant traveler. The matter of 
lubrication should not be overlooked, so that in no cif- 
cumstance will the spring rail fail to return to its normal 
position against the point after the passing of wheels. 
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share of the attention of the new administration. 

The President and many branches of the govern- 
ment are giving the matter close study, and while the sub- 
ject is being approached mainly from the standpoint of 
those who are complaining of the effect of the high cost 
of transportation on general business conditions, some 
thought is also being given to the idea that the railroads 
can do little to help the general business situation until 
their own condition is improved. 

Alarmed at the reports showing the steadily increasing 
deficits of the railroads, which for the six months since 
the rates were advanced have been earning at the rate of 
only 2.5 per cent on their valuation and which in January 
and February had an actual loss of $8,000,000, and also 
by the numerous complaints of high rates, President 
Harding on March 3 began a series of conferences for 
the purpose of informing himself on the situation. He 
first called in Chairman Clark of the Interstate Com- 
merce Commission and Chairman Barton of the Railroad 
Labor Board and since then he has talked with the heads 
of the various labor organizations and representatives of 
the railroad executives and the association of railroad se- 
curity owners. In his address to Congress on April 12 
the President declared that rates and the cost of opera- 
tion must be reduced, but he did not suggest any plan of 
legislation for dealing with the situation, and up to this 
writing he has not indicated that he has found any solu- 
tion for the problem better than to let it be worked out 
by the two bodies constituted by law to deal with the 
question. 


T's RAILROAD PROBLEM is occupying a large 


No Rate Decrease WiTHOUT WAGE CuT 


Chairman Clark has stated plainly on several occasions 
that there can be no general reduction in rates until the 
way has been paced for a reduction in the cost of opera- 
tion, and since the President took up the matter the Rail- 
road Labor Board has rendered its decision on the national 
themselves expect to be able to effect considerable econ- 
omies in ways which they do not have to ask the au- 
thority of the government to put into effect, but under 
the law the only way in which they can reduce the $3,700,- 
000,000 payroll without the action of the labor board is to 
lay off men. 


President Harding in his address to Congress expressed 
approval of the proposed investigation by the Senate 
committee on interstate commerce into the railroad situa- 
tion and the Senate on April 19 adopted the resolution in- 
troduced by Senator Cummins providing for inquiry into 
the following matters : 


First. The operating revenues and expenses of the railroads 
of the country which under the law make reports to the Interstate 
ommerce Commission, comparing these revenues and expenses 
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with like revenues and expenses (including the period of federal 
control) since 1912. 

Second. The reasons which led to the extraordinary cost of 
maintenance and operation from March 1, 1920, to March 1, 1921. 

Third. The reasons which induced the diminished volume of 
traffic in the latter part of the year 1920 and first two months of 
1921, and in that connection the influence of the increased freight 
and passenger rates prevailing during that period. 

Fourth. The efficiency or inefficiency of railroad management 
during federal control and during the year beginning March 1, 
1920, and the efficiency or inefficiency of labor employed by the 
management during the same periods. 

Fifth. The best means of bringing about a condition that will 
warrant the Interstate Commerce Commission in reducing freight 
and passenger rates. 


TRAFFIC SHows IMPROVEMENT 


Hearings are to begin about May 2 and the railroad 
executives are to be called as the first witnesses. 

The slight improvement in the volume of traffic which 
was reflected in the weekly car loading reports for the 
first week in March was not maintained and there were 
further reductions each week, from 712,822 cars for the 
week of March 5 to 666,642 in the week of April 2, but 
there was a considerable improvement during the week 
of April 9, when the number of cars loaded with revenue 
freight was 693,719. While the loading of merchandise 
and miscellaneous freight, which for the week of April 9 
amounted to 449,493 cars, has been increasing ever since 
the first of the year, this increase had been offset by a 
steady decrease in the coal movement. During the week 
of April 9 the coal movement began to pick up slightly 
and estimates indicate a further increase during the week 
of April 16. The number of surplus cars has continued 
to increase and for the week of March 31 it was 495,904, 
which was a new high record. 


New ApPpoiINTMENTS 


President Harding has appointed James C. Davis, gen- 
eral counsel of the Railroad Administration, and formerly 
general solicitor of the Chicago & North Western, as 
director general of railroads, to succeed John Barton 
Payne. He has also appointed three new members of 
the Railroad Labor Board, Ben W. Hooper, formerly 
governor of Tennessee, to succeed Henry Hunt of the 
public group; Samuel Higgins, formerly general man- 
ager of the New York, New Haven & Hartford and 
later with the Vapor Car Heating Company, to succeed 
W. L. Park of the railroad group, and W. L. McMeni- 
men, deputy president of the Brotherhood of Railroad 
Trainmen, to- succeed J. J. Forrester of the labor group. 
The three members who retire were originally appointed 
for only one year. The new appointments are for a five- 
year term. The Senate has confirmed the appointments 
of M. W. Potter and John J. Esch as members of the 
Interstate Commerce Commission and the President is 
to make two appointments to fill the remaining vacancies. 
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NATIONAL AGREEMENTS WILL END ON JULY | 


Labor Board’s Ruling Has Been Followed by Hearings 


on the Revision of Present Wage Scales 


railway employees for the perpetuation of their 
national agreements was suddenly ended on 
April 14 by a decision handed down by the Railroad 
Labor Board which was hailed as satisfactory by both 
the carriers and the employees. The award ordered the 
abrogation of national agreements on July 1, remanded 
the negotiation of new agreements to the individual car- 
riers and their own employees, and upheld the railroads’ 
interpretation of the principle of collective bargaining 
and their contention that varying local conditions should 
govern in fixing rules and working conditions. In these 
respects the decision was favorable to the railroads. The 
award also outlined 16 principles with which the agree- 
ments formed in this manner should be consistent. This 
is one of the chief points for which the employees’ rep- 
resentatives have been fighting. Accordingly, both sides 
have expressed satisfaction with the terms of the decision. 
After outlining the history of the controversy the de- 
cision said in part: 


T= LONG controversy over the demand of the 


The carriers parties hereto maintain that the direction of this 
Board in Decision No. 2, extending the National Agreements, 
orders, etc., of the Railroad Administration as a modus vivendi 
should be terminated at once; and that the matter should be 
remanded to the individual carriers and their employees for ne- 
gotiation and individual agreement. 

The organizations maintain that the National Agreements, 
orders, etc., with certain modifications desired by the employees 
should be held by this Board to constitute just and reasonable 
rules; and should be applied to all carriers parties to the dis- 
pute, except to the extent that any carrier may have entered into 
other agreements with its employees. They maintain that local 
conferences requiring necessarily the participation of thousands 
of railroad employees for several weeks would constitute an 
economic waste and would produce a multiplicity of controversies 
as well as irritation and disturbance. They also urge that to re- 
quire local conferences would be to expose the local organizations 
on the several carriers to the entire power and weight of all the 
carriers acting through the Association of Railway Executives 
on the conferring carrier, that such a disparity of force would 
produce an inequitable result highly provocative of discontent and 
likely to result in traffic interruptions. They, accordingly, insist 
that the conference should be national. 

The carriers maintain that rules negotiated by the employees 
and officers who must live under them are most satisiactory, that 
the participants in such negotiations know the intent of the rules 
agreed to and advise their fellow workmen and officers accord- 
ingly, thereby avoiding a litigious attitude on both sides, that sub- 
stantial differences exist as between the several carriers with 
relation to the demands of the service, necessary division of labor 
and other factors which differences should be reflected in the 
rules» that these local differences can be given proper considera- 
tion only by local conferences. The carriers refuse to confer 
nationally. 

The Labor Board is of the opinion that there is merit in the 
contentions of each party and has endeavored to take action which 
will secure some of the advantages of both courses. 

This Board is unable to find that all rules embodied in the 
National Agreements, orders, etc., of the Railroad Administra- 
tion constitute just and reasonable rules for all carriers parties to 
the dispute. It must, therefore, refuse the indefinite extension 
of the National Agreements, orders, etc., on all such carriers as 
urged by the employees. 

This Board also deems it inadvisable to terminate at once its 
direction of Decision No. 2 and to remand the dispute to the in- 
dividual carriers and their emplovees. Such a course would leave 
many carriers and their employees without any rules regulating 
working conditions. 

To secure the performance of the obligation to confer on this 
dispute, imposed by law on officers and employees of carriers, to 
bring about the recognition in rules of difference between car- 
riers where substantial, to preserve a degree of uniformity in 
rules regulating subject matters of a general nature, to prevent 
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to some extent the operation in negotiations of a possible disparity 
of power as between the carriers and their employees, and to 
enable the representatives of employees of each carrier and the 
officers of that carrier to participate in the formulation of rules 
under which they must live, the Labor Board has determined 
upon the following action: 

DECISION. 


1. The direction of the Labor Board in Decision No. 2, ex- 
tending the rules, working conditions and agreements in force 
under the authority of the United States Railroad Administration, 
will cease and terminate July 1, 1921. 

2. The Labor Board calls upon the officers and system organi- 
zations of employees of each carrier parties hereto to designate 
and authorize representatives to confer and to decide so much of 
this dispute relating to rules and working conditions as it may be 
possible for them to decide. Such conferences shall begin at the 
earliest possible date. Such conferences will keep the Labor 
Board informed of final agreements and disagreements to the end 
that this Board may know prior to July 1, 1921, what portion 
of the dispute has been decided. The Labor Board reserves the 
right to terminate its direction of Decision No. 2 at an earlier 
date than July Ist with regard to any class of employees of 
any carrier if it shall have reason to believe that such class of 
employees is unduly delaying the progress of the negotiations. The 
Board also reserves the right to stay the termination of the said 
direction to a date beyond July 1, 1921, if it shall have reason to 
believe that any carrier is unduly delaying the progress of the ne- 
gotiations. Rules agreed to by such conferences should be con- 
sistent with the principles set forth in Exhibit “B,” hereto at- 
tached. 

3. The Labor Board will promulgate such rules as it de- 
termines just and reasonable as soon after July 1, 1921, as is 
reasonably possible and will make them effective as of July 1, 
1921, and applicable to those classes of employees of carriers 
parties hereto for whom rules have not been arrived at by agree- 
ment. 

4. The hearings in this dispute will necessarily proceed in 
order that the Labor Board may be in position to decide with 
reasonable promptness rules which it may be necessary to pro- 
mulgate under Section 3 above. 

’ Agreements entered into since March 1, 1920, by any car- 
rier and representatives of its employees shall not be affected by 
this decision. 


Exhibit “B,” mentioned above, sets forth the principles 
believed by the board to be just and reasonable in govern- 
ing working conditions as follows: 


1. An obligation rests upon management, upon each organiza- 
tion of employees and upon each employee to render honest, 
efficient and economical service to the carrier serving the public. 

2. The spirit of co-operation between management and em- 
ployees being essential to efficient operation, both parties will so 
conduct themselves as to promote this spirit. 

3. Management having the responsibilty for safe, efficient and 
economical operation, the rules will not be subversive ef neces- 
sary discipline. 


4. The right of railway employees to organize for lawful - 


objects shall not be denied, interfered with or obstructed. 

The right of such lawful organization to act toward lawful 
objects through representatives of its own choice, whether em- 
ployees of a particular carrier or otherwise, shall be agreed to by 
management. 

6. No discrimination shall be practiced by management as be- 
tween members and non-members of organizations or as between 
members of different organizations, nor shall members of organi- 
zations discriminate against non-members or use other methods 
than lawful persuasion to secure their membership. Espionage 
by carriers on the legitimate activities of labor organizations or 
by labor organizations on the legitimate activities of carriers 
should not be practiced. 

7. The right of employees to be consulted prior to a decision 
of management adversely affecting their wages or working con- 
ditions shall be agreed to by management. This right of par- 
ticipation shall be deemed adequately complied with, if and when, 
the representatives of a majority of the employees of each of 
the several classes directly affected shall have conferred with 
the management. 

8. No employee should be disciplined without a fair hearing 
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by a designated officer of the carrier. Suspension in proper cases 
pending a hearing, which shall be prompt, shall not be deemed 
a violation of this principle. At a reasonable time prior to the 
hearing he is entitled to be apprised of the precise charge against 
him. He shall have reasonable opportunity to secure the presence 
of necessary witnesses and shall have the right to be there repre- 
sented by a counsel of his choosing. If the judgment shall be in 
his favor, he shall be compensated for the wage loss, if any, suf- 
fered by him. 

9. Proper classification of employees and a reasonable defini- 
tion of the work to be done by each class for which just and 
reasonable wages are to be paid is necessary, but shall not unduly 
impose uneconomical conditions upon the carriers. 

10. Regularity of hours or days during which the employee 
is to serve or hold himself in readiness to serve is desirable. 

11. The principle of seniority long applied to the railroad serv- 
ice is sound and should be adhered to. It should be so applied 
as not to cause undue impairment of the service. 

12. The Board approves the principle of the eight-hour day, 
but believes it should be limited to work requiring practically con- 
tinuous application during eight hours. For eight hours’ pay, 
eight hours’ work should be performed by all railroad employees, 
except engine and train service employees, regulated by the Adam- 
son Act who are paid generally on a mileage basis as well as on 
an hourly basis. 

13. The health and safety of employees should be reasonably 
protected. 

14. The carriers and the several crafts and classes of railroad 


employees have a substantial interest in the competency of appren- 


tices or persons under training. Opportunity to learn any craft 
or occupation shall not be unduly restricted. 

15. The majority of any craft or class of employees shall have 
the right to determine what organization shall represent members 
of such craft or class. Such organization shall have the right to 
make an agreement which shall apply to all employees in such 
craft or class. No such agreement shall infringe, however, upon 
the right of employees not members of the organization repre- 
senting the majority to present grievances either in person or by 
representatives of their own choice. 

16. Employees called or required to report for work, and re- 
porting but not used, should be paid reasonable compensation 
therefor. 


Wace HeEarincs BEGIN 


On April 18 the Labor Board took up the wage ques- 

tion as a hearing on the disputes between 92 railroads 
and their employees. These were consolidated into one 
case, although each carrier was granted the right to make 
a separate presentation. The fact that the three new 
members of the board were not present at the beginning 
of the hearing led to a protest on the part of the em- 
ployees’ representatives, but this was overruled by the 
board, which proceeded with the case. Under the pro- 
cedure followed the railroads presented their side of the 
case first and as we go to press their representatives are 
still before the board and the employees’ side has not 
yet been presented. The remainder of the testimony, in- 
cluding that presented by the employees, will appear in 
next month’s issue. 
- There is no uniformity in the demands being made of 
the board by the various roads. Some are asking for re- 
ductions in the wages of practically all of their em- 
ployees, others for reductions in the wages paid unskilled 
labor, others for reductions in the wages of various 
classes of employees, the wage scales to vary according 
to the varying local conditions, while still others are ask- 
ing for a return to the wage scales in effect prior to De- 
cision No. 2. 


Briefly, the contention of the railroads as outlined in 
the various presentations is that the wages should be re- 
duced for the following reasons: The cost of living has 
teduced very materially from the level prevailing at the 
time of the last increase in wages. It is possible to em- 
ploy labor, particularly common labor, at rates appre- 
ciably lower than those now being paid, as evidenced by 
the wages actually. in force in other industries and in 
work done by contractors. The financial condition of the 
tailroads make reductions in wages imperative. Wages 
should be varied to meet the wide range of conditions as 
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to cost of living and prevailing rates of pay in various 
localities. 

The railroads’ arguments for wage reductions were 
opened by J. G. Walber, speaking in behalf of the eastern 
carriers, and taking up those arguments which are com- 
mon to all of the roads in that territory. 

Mr. Walber presented a memorandum and statistical 
exhibits showing the reductions in wages in other indus- 
tries and in the cost of living which have occurred since 
the present railway scales were fixed by the Railroad 
Labor Board in July, 1920. He submitted statistics re- 
garding the reductions in the cost of living, based upon 
compilations made by various commercial agencies and 
also by the Bureau of Labor Statistics and the National 
Industrial Conference Board. 

“The latest figures available from the Department of 
Labor,” he said, “are for the period ending December, 
1920, while the National Industrial Conference Board 
has compiled its figures to March, 1921. By reference 
to the declines from the peak (July, 1920, when the pres- 
ent wages were fixed) to December, 1920, as shown by 
these tables, it was observed that the Department of 
Labor statistics indicate a decline in the cost of living of 
7.4 per cent, and the figures of the National Industrial 
Conference Board a decline of 7.1 per cent. The decline 
to March, 1921, according to the figures of the National 
Industrial Conference Board, is 17 per cent, and if the 
Department of Labor figures for March, 1921, were 
available it is reasonable to assume that the similarity in 
the results obtained by both organizations would have 
continued.” 

Following Mr. Walber’s general presentation on be- 
half of the eastern lines, a statement was made on behalf 
of the railways in New England, In this statement the 
changes which have occurred in the cost of living in New 
England, as disclosed by the report of the Special Com- 
mission on the Necessaries of Life in Massachusetts, 
were particularly dealt with. This showed that in July, 
1920, when the present wages were fixed, the cost of 
living in Massachusetts was 102.6 per cent more than in 
1913, while in March, 1921, it was only 66.4 per cent 
more than in 1913. The reduction shown in the cost of 
living since the present wages were fixed was 35.3 per 
cent. The statement on behalf of the New England lines 
also called attention to the serious financial condition of 
those roads: “Your petitioners believe that the financial 
condition of the employers is worthy of some considera- 
tion. The regular reports of results of operation of the 
New England lines, which are matters of public record, 
show that even with the recent increase in rates your 
petitioners are failing by a substantial sum to meet costs 
of operation, to say nothing of fixed charges. This situa- 
tion exists notwithstanding the most drastic economies 
which can be exercised, having due regard for the safety 
of operation.” 

The statement of the Chicago & North Western pre- 
sented specific facts on the reduced rates of pay for 
which it would be possible to recruit all the labor neces- 
sary for section gangs in various parts of its line. This 
had been obtained through questionnaires addressed to the 
roadmasters. This in part is as follows: 

“There are 178 sections where labor may be secured 
at less than 40 cents an hour; four sections at 42% cents 
an hour ; 98 sections at 45 cents an hour. Since this data 
was secured we have followed the prevailing rates for 
similar common labor and find that labor agencies in the 
city of Chicago during the week ending April 16 were 
supplying labor to outside industries at from 25 to 35 
cents per hour. On April 11 one labor agency furnished 
10 laborers for nursery work at the rate of $2.25 per day 
for 10 hours. One labor agency furnished 25 common 
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laborers to an independent contractor who was doing 
work for the Chicago Great Western at 30 cents per hour. 
One Italian labor agency on Halsted street advised that 
it could furnish Italian laborers for track work and extra 
gang work, and that such men were seeking employment 
at 35 cents per hour.” 

In addition to the above, detailed statistics were pre- 
sented to show reductions in the rates being paid in the 
large industrial centers in Chicago. This covered coal 
dealers, lumber companies, box manufacturers, packing 
houses, etc. 

Similar data were presented by the Illinois Central to 
serve as a request that a sliding scale of wages be estab- 
lished for extra gang and other unskilled labor in the 
maintenance of way department, based on the differences 
in conditions in the various territories traversed by that 
railroad. As stated by L. W. Baldwin, vice-president: 

“As the line runs from Chicago to New Orleans and 
Birmingham, it traverses sections of the country where 
living conditions have such wide variations, simple justice 
as well as the spirit and letter of the law forbid anything 
like a uniform basis of pay.” Based on this conclusion, 
the following schedule was proposed : 

“Northern and western lines: Present rates, 4714 to 
481% cents per hour. Reduce all rates 81% cents per hour, 
establishing new rates of 39 to 40 cents per hour. 

“Lines south of the Ohio river: Kentucky division: 
Present rates, 4014 to 4334 cents per hour. Reduce all 
rates 8% cents per hour, establishing new rates of 32 to 
35% cents per hour. 

“Tennessee Division: We propose rates as follows: 
Ballard to Fulton, inclusive, 32 cents; Paducah to Ful- 
ton, 30 cents; Fulton to Woodstock, 271% cents; Fulton 
to Jackson, Tenn., including Jackson, 27% cents; Bir- 
mingham district (Corinth to Haleyville), 25 cents; Bir- 
mingham, Ala., 25 cents. 

“Memphis and New Orleans Terminals: We pro- 
pose rates of 3214 cents per hour. 

“All other territory south of Ohio river: We pro- 
pose rates of 25 cents per hour.” 

Further evidence of the inequality of a fixed rate of 
wage the country ‘over is brought out in the statement of 
the Northern Pacific which outlines the great variation 
in employment conditions over the length of that system. 
Thus in wheat growing territories of the Dakotas there 
is a period during which there is plenty of surplus labor, 
comprising small farmers and farm boys, between the 
seasons of seed time and harvest, while at other times in 
the year it is necessary to import labor from distant 
points. 

Another argument for reductions in wages was con- 
tained in the statement of the Chicago Great West- 
ern and hinges on the requirements for the Transporta- 
tion Act for the exercise of economy by the railroads. 

“The Transportation Act imposes upon the carriers 
the duty to honestly, efficiently and economically manage 
their property and to make only reasonable expenditures 
for maintenance of way structures and equipment, to the 
end that they may earn an aggregate net railway oper- 
ating income equal to a fair return upon their aggregate 
value. The company respectfully submits that if under 
the facts as they exist today this board should decline to 
rescind Decision No. 2 and to permit the rates of wages 
now insisted upon by the company to become effective, it 
would prohibit the company from obeying that provision 
of the Transportation Act hereinabove last mentioned. 
In other words, it would not only itself defy the law, but 
would compel the corporation to disobey the law.” 

This same contention was met by the Santa Fe system 
in a somewhat different form. The fact thaf the rail- 
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roads are paying more for their common labor than out- 
side industry is subjecting them to considerable criticism. 
The Santa Fe statement and those of some of the other 
roads also point out that employment with the railroads 
carries with it emoluments and privileges supplemental 


to the wages paid. Thus, the Santa Fe furnishes free’ 


housing and fuel to a great proportion of its labor. This 
report also calls attention to the fact that whereas the 
Santa Fe is one of the soundest railroads in the country 
from a financial standpoint, this road has not earned its 
operating expenses for the last two months and that this 
experience of the Santa Fe indicates a serious situation 
as to all railroads. 


St. Louis SOUTHWESTERN CASE 


On April 1 the St. Louis Southwestern came before the 
Board as a result of a resolution passed by the Board 
stating that it had reason to believe that that road had 
violated Decision No. 2 in cutting the wages of employees 
in pile driver, bridge and building paint gang, house gang 
and tinner services on November 25. W. A. Webb, vice- 
president and general manager, denied the charges in toto 
and stated that the only modification of Decision No. 2 
made by the road was made by contract with individual 
men. J. C. Smock, representing the employees, submitted 
letters and affidavits to prove that the road had violated 
the principle of collective bargaining as outlined in the 
Transportation Act and that no conferences have been 
held in conformity with the provisions of the act. He 
charged the carrier with coercion and intimidation on the 
grounds that economic necessity made it necessary for the 
individual men to accept the contracts offered by the road 
for the work outlined above. The Board took the case 
under advisement and rendered a decision on April 14, 
from which the following summary has been prepared: 

On December 1, 1920, the railroad issued a schedule of 
new rates of pay on the Waco division embodying con- 
siderable modifications from the Board’s award of July 
20. The road also “abolished” a large number of posi- 
tions in the fall of 1920 and then re-employed the men 
through, individual contracts executed between the men 
and the company. 

Similar action was taken with regard to section fore- 
men and track labor had been reduced from 4134 cents 
per hour to from 25 to 33 cents in various territories, 
depending on the current wage for common labor. 

It is found by the Labor Board accordingly that the persons 
performing the duties formerly allotted to the positions named 
in the resolution, or substantially such duties, are in fact the em- 
ployees of the carrier, that the pretended abolition of such posi- 
tions was not in good faith, but was a device to evade the obliga- 
tions of Decision No. 2 of this Board. Such a. device cannot 
and will not be allowed to prevail. It can easily be seen that if 


a carrier may evade the decision of the Labor Board by abolish-_ 


ing a position and re-establishing it as in this case, there is an 
end to any obligation to obey a decision of the Labor Board as 
to wages, if the carrier is willing to employ this subterfuge. 

It is the decision of the Labor Board that this carrier restore 
the said positions and the pay, duties and obligations of said 
positions to what they were on July 20, 1920, as established by 
this Board’s Decision No. 2; and it is further decided that the 
persons serving in said positions just prior to the effective date 
of the order of the carrier quoted above be reinstated therein 
if they so desire, and that each such person so reinstated re- 
ceive pay equal to what he would have received, if occupying 
such position, at the rate provided by Decision No. 2 from the 
date removed or reduced in pay to the date of reinstatement, 
less what any such person may have earned by personal service 
in the meantime. 

If the carrier shall make it appear to the Board that this 
decision requires the reinstatement of employees in excess of the 
requirements of the service, this decision will be modified accord- 


ingly. 
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in the ‘“‘What’s the Answer ?” column, one of our read- 

ers writes that he is calling this column to the atten- 
tion of all of his foremen. Another writes: “It seems to 
me you have struck a very happy means of presenting 
information of value to your readers, as is evidenced by 
the questions on maintenance problems and the particu- 
larly comprehensive replies which have been made in most 
instances.” Still another reader writes: “I have found 
this column of great interest; in fact, so much so that 
we make it a subject of discussion at our regular super- 
visors’ meetings.” 

Are you, our reader, finding 


[iste ha of the interest which is being displayed 








used. Others favor the undercutting of the cavity to be 
filled much in the same way as a dentist would do it. This 
method is not frequently used, however. 

ENGINEER OF DEsIGN. 


EDUCATING TRACK MEN 


What is the least time in which a trackman of average i 
intelligence can qualify as a foreman? 

Under the old system, where a track laborer could learn 
the important points in track work only by experience, it 
was generally conceded that a man should have at least 
three years of experience in track maintenance before he fF 
could safely assume the re- 
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this column of similar interest |} 
and value? It is being con- 
ducted in your interest and in 
the hope that you will make 
full use of it whenever you 


What Information Have You to Offer? man. At that time, about the 


The following questions have been sub- 









sponsibilities of a track fore- 


only available source of in- 
formation for the laborer was 
his foreman, and, of course, 





are confronted with a prob- 
lem for which you desire the 
solution. It is also expected 
that you will contribute freely 
of your experience to assist 
other railway men in the solu- 
tion of their problems. 


REPAIRING DAMAGED 
CONCRETE 


What is the best way to 
patch or replace a piece of 
concrete knocked out of a par- 
apet wall, a column, etc.? 

The first requisite for a 
good patch is that the old sur- 
face be thoroughly clean and 
that it be roughened to afford 
the best possible bond with the 
new concrete. Another re- 
quirement is that the old con- 


mitted and will be answered in the July 
issue : 


(1) What kind of a break in an angle 
bar or other joint bar constitutes a danger- 
ous condition requiring the removal of the 
bar immediately? 

(2) What is an effective method for 
sealing vertical joints between steel work 
and concrete so as to prevent the corrosion 
of the steel? Particular reference is had to 
the problem presented in the use of concrete 
floors for through-girder bridges. 

(3) What is the most practical and 
economical plan for replacing broken win- 
dow panes in stations, pump houses and 
other buildings scattered along the railroad? 


(4) Should an air chamber on a pump 
be fitted with an air cock and, if so, where? 


the observation of the work as 
carried on from day to day. 
A competent foreman must 
understand the basic princi- 
ples of track construction and 
maintenance. In other words, 
he must know the “why” of 
track work. This used to be 
about the most difficult part of 
the beginners’ track educa- 
tion. Until recent years little 
had been printed in any form 
suitable for study by a begin- 
ner and the available publi- 
cations were not generally 
known to this class of work- 
ers. In fact, very little atten- 
tion was directed toward the 
systematic study of track 
work. Experience was about 
the only available teacher, and 























crete be thoroughly drenched 
with water. The object of 





the process of learning was 

















correspondingly slow. 4 








this is to insure the presence 
of enough water in the old concrete so that it will not 
absorb the water out of the new concrete that is placed 
on the patch. 

The new concrete may be placed either in a very wet 
condition supported by forms or as a moderately dry con- 
crete, the idea in the former case being to insure the pres- 
ence of enough water so that it will not be seriously af- 
fected by the loss from evaporation. Better results are 
secured with a moderately dry concrete tamped thor- 
oughly into place, care being taken to see that the con- 
crete is kept moist after it is placed. =, 

_ Under some conditions it is advisable to hold the patch 
in place by dowels placed in holes drilled in the old sur- 
face. This is sometimes supplemented by adding some 
wire mesh in which case a fairly wet concrete must be 
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The need for practical track 
information in printed form has been well recognized 
within the past few years. At the present time there are | 
a number of books and magazines devoted to such in- W 
formation. The trackman who wants to learn the “why” 4 
of track work finds a ready means of supplementing his i 
experience with some excellent material for study. No a 
doubt the best method for quick results is offered by a 
systematic course of study on track work which has been ' 
prepared especially for the purpose. In fact, such courses is 
are being recommended by many railroad managements 
at this time, in order to increase the number of men suit- 
able for promotion. Such a course of study may be He 
taken by mail. Books and magazines on track work may 
be obtained for supplementary reading and study. A 
year of experience and study under these conditions will 
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do as much to educate a man in track construction and 
maintenance as three or four years of experience alone. 
Any trackman of average intelligence who has had a year 
or more of experience should be able to qualify for a 
position as foreman within an added six months to a year, 
if he will use some of his spare time in systematic study 
of the business. 

Witu1aM KiwsiE, Service Manager, The Railway Edu- 
cational Bureau, Omaha, Neb. 


FLOORS FOR TOILET ROOMS 


W hat types of floors are the most sanitary and practical 
in maintenance for station toilet rooms? 

A serviceable floor in a toilet room must be hard and 
smooth so that it can be cleaned readily with water. It 
should be proof against cracking and should be impervi- 
ous so that it will not absorb moisture. The concrete 
provides a good hard surface and may be constructed so 
that it will not crack, but experience has shown that it is 
usually more or less absorbent. Based on experience with 
a number of kinds or floors, it is the opinion of the writer 
that the glazed tile or a particular make of composition 
floor, having much the appearance of a tile, will give the 
best results. Where the appropriation permits, a tile 
floor preferably dark red with 6-in. by 6-in. pieces makes 
almost an ideal floor. Where less money is available, the 
composition tile is recommended. This has proven im- 
pervious to moisture and has good wearing qualities. This 
composition tile is mounted on a concrete base and may 
be laid either on concrete construction or on a wooden 
sub-floor. It has the advantage that it can be formed 
with an integral base if desired. This should be rein- 
forced with wire mesh to prevent cracking. 

Cuar.es P. Rawson, architect, Chicago, Milwaukee & 
St. Paul, Chicago. 


LEAKY TANK TUBS 


How can a leak be stopped in the joint between the 
staves of a wooden tank? 

Leakage in the joints between tank staves can be broad- 
ly said to be due to one of four general causes: (a) Poorly 
framed staves, (b) decayed or defective staves, (c) in- 
sufficient number of staves, (d) shrinkage of staves. 

Poor framing resulting in a stave of varying widths 
from end to end is responsible for many leaks, especially 
in new tubs. This may be stopped in some cases by tight- 
ening the hoops at the point of leakage, but is bad practice 
unless carefully done, as it overstresses the hoops. The 
stave should be replaced by one of uniform width. 

Decayed or defective staves should be either replaced 
or the leak stopped by cutting away the defective portion 
of the stave and fitting in a new piece of timber. 

A fault to be guarded against in the erection of new 
tubs and one that frequently causes serious leakage be- 
tween the staves is the failure to completely fill the circle 
formed by the bottom with staves. When this occurs the 
staves are pulled tight by the hoops at the top and to 
within a few feet of the chime, but the tank will continue 
to leak until sufficient staves are applied. 

Leaks from shrinkage caused by staves becoming dry 
can usually be corrected by keeping the staves saturated 
or by tightening the hoops, but the latter must be done 
carefully to avoid undue stresses. 

As a general thing it is bad practice to insert any for- 
eign material between staves to stop leaks, as such mate- 
rial has a tendency to promote decay. With leaks occur- 
ring in old tanks more or less decayed it is, of course, ad- 
visable to caulk the joints with oakum or hemp. After 
caulking the joint should be painted with hot pitch and 
covered with tar paper. 

C. R. Know es, Illinois Central, Chicago. 
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PREVENTING PERSONAL INJURIES 
By Cuartes H. SMITH 


OME roadmasters and supervisors seem somewhat in- 
clined to take for granted that certain ordinary actions 
necessary in the routine performance of a trackman’s du- 
ties will be executed correctly without any instructions 
regarding the proper methods to be used. The very sim- 
plicity of some duties encourages this belief. And yet 
even old and experienced foremen will sometimes “fall 
down” if questioned regarding some of these apparently 
simple duties which come under their observation every 
day in the year. 

At a Safety First meeting which was held at a central 
point on a certain division of a middle west railroad the 
supervisor of safety questioned the foremen attending re- 
garding some of these simple practices. The meeting was 
held especially for track foremen and practically every 
foreman on the division attended. Some of the men had 
been in the service for many years and could, therefore, 
certainly be classified as “experienced.” The supervisor 
of safety had a list containing the name of every track- 
man who had been injured during the past year and he 
discussed each case separately, bringing out the cause of 
the accident and how it could have been prevented. By 
this method he hoped to prevent accidents of similar 
nature in the future. 

The discussion during one period of the meeting cen- 
tered on the case of a trackman who had been injured by 
having been run over by his own motor car when he had 
attempted to board it. This brought out the question, 
“What is the proper way to board a motor car?” re- 
ferring, of course, to the type of car which must be 
pushed until the engine catches the spark and starts the 
car off under its own power. 

Although there were in the neighborhood of twenty 
track foremen present only one or two seemed able to 
answer this question correctly. The supervisor called on 
various foremen, all of whom gave unsatisfactory answers 
until he reached an old foreman having charge of a section 
on the western end of the division. This man replied in 
substance: “There is only one way to board a moving 
motor car correctly and this is from behind, I appoint 
two of my men as pushers. After we put the car on the 
rails and before moving it, the rest of us board the car 
and are seated. Then after every man is in his place the 
two pushers running behind the car start it forward. The 
practice of pushing a motor car from the side when start- 
ing it is dangerous, as a man cannot board a motor caf 
from the side with any degree of safety after it gets under 
headway. Due to the danger of slipping I instruct the 
pushers to avoid stepping on the rails and for the same 


reason I tell them to exercise every caution when they . 


step from the ground up to the platform of the car after 
the car has started moving under its own power. 

The supervisor of safety commended this answer 
declared it to be the one he was seeking and announced his 
surprise that every foreman could not answer this simple 
question correctly. This incident merely goes to show 
that roadmasters and other supervisory officers should not 
take for granted that their men are in possession of a 
knowledge of necessary methods—even when they use 
certain methods daily. In regard to this specific incident 
—boarding moving, motor cars correctly—it would be @ 
wise plan to observe the men when making the next trip 
over the line via motor cars. In case the men do not 
board their cars correctly set them right. If they are 
using the proper method, commend them. Eternal vig- 
ilance may be the price of safety—but it is not all of the 
price by any means. Eternal education is also a most 
important factor and should not be neglected. 


























NEW REVOLVING TREAD TYPE OF CRANE 


HE ORTON & Steinbrenner Company has recently 
added to its list of locomotive and material han- 
dling cranes, the revolving tread machine shown in the 
illustration. This crane was designed primarily to meet 
the need of contractors in excavating and various ma- 
terial handling projects, but is applicable for use by the 


A Revolving Tread Crane Under Test 


tailroads having similar problems around yards and out- 
lying points. The machines are made in two sizes, rated 
at7 and 12 tons capacity, respectively, and are equally 
adapted to operating a fall block, grab or drag line bucket, 
dlectro magnet or pile driver. Equipped with a %4-yd. 
grab bucket, the 7-ton crane, which weighs about 45,000 
b., is said to permit the handling of any material, capable 
of being handled by a bucket at distances out to 30 ft. 

The revolving tread is built along the lines of that used 











on the government military tanks. With it the machine is 
said to be capable of crossing railroad tracks and similar 
obstacles without difficulty of traveling up grades of 20 to 
30 per cent on soft material, and of turning around in a 
circle having a radius about equal to the length of the 
machine. In such cases steering is affected from the 
operator’s stand. For ordinary purposes, of course, slew- 
ing of the boom is accomplished by revolving the turn- 
table, this table being carried on twelve chilled rollers sup- 
ported on a tee rail. The character of the construction of 
the crane as a whole is similar to that of the company’s 
larger machines. The cab, frame and boom are made of 
structural steel. All machinery is of the gear drive type 
and is arranged so that the movement of hoisting, swing- 
ing, raising or lowering the boom, and of traveling can 
be affected successively or simultaneously. The frictions 
are bronze, and the engines are of the double-cyclinder, 
non-reversing type. 


A FLEXIBLE COUPLING FOR SHAFTS 


AILROAD OFFICERS experienced in the care of 

power transmission machinery in shops, pumping sta- 
tions, electric generating stations, etc., and consequently 
aware of the difficulty of accurately alining shafting 
and the trouble often entailed by misalinement, particu- 
larly in the case of direct-connected power units and 
other shafting supported by more than two bearings, will 
be interested in a flexible coupling which has recently 


The Francke Flexible Coupling and Pin 


been introduced in the railway field through the installa- 
tion of a number of them on the New York Central. 
This coupling, a product of the Francke Company of 
Newark, N. J., and known as the Francke coupling, con- 
sists of two substantial cast iron or steel flanges (the ma- 
terial depending upon the requirements) which are 
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keyed to the adjoining shafts and connected together by 
flexible steel pins instead of rigid pins. The flexibility 
in the pins is secured by the use of a core of thin plates 
held in end caps or keeper supports. This laminated 
core, being free of support at the center, having slotted 
ends, and being held pivotally rather than rigidly in the 
keeper supports by the cross pins, thus permits the move- 
ment in the coupling in three directions: endwise, side- 
wire, and radially. The pin units are inserted in the 
flanges as an ordinary pin, and in the case of the smaller 
couplings, are therein held in place by spring retainer 
rings which engage grooves provided in the keeper sup- 
ports. Owing to the flexibility and resiliency of each 
pin, these couplings thus present a means of transmitting 
the power from one shaft to another which is capable of 
relieving the machinery of strain imposed by misaline- 
ment and driving shocks. 


A JACK FOR PULLING PURPOSES 


HE MAINTENANCE Equipment Company, Chi- 

cago, has recently added to its line of railroad ap- 
pliances a portable, hand-operated device for use in work 
involving pulling or hauling. The device, known as the 
“K” Hand Power Puller, is shown in the accompanying 
illustration. It consists of a winding drum carried on a 
frame mounted on wheels and is operated by means of a 
5¥%-ft. hand lever. This lever fits either one of two 
plugs, the lower plug being the extremity of the extended 






Power Plug 


High Speed Plug 


High Speed Pull 





The “K” Hand Power Puller 


winding drum shaft, while the upper plug engages the 
drum gear through pawls. Obviously the upper plug af- 
fords greater pull, although less speed of operation, than 
the lower plug. When operating through this plug the 
drum is revolved by moving the lever back and forth 
through an angle of about 45 deg., the double pawls en- 
abling the pull to be exerted at each forward and back- 
ward stroke and the system of leverage being such that 
the machine will develop a pull about 260 times greater 
than the pressures applied to the end of the operating 
lever. The capacity for pulling, which, of course, may 
be materially increased by the use of fall blocks in the 
haulage system, together with the machine’s capability of 
working equally well in the air or on the groynd and of 
being wheeled about by one man or carried by two (the 
machine weighs about 141 Ib.), adapt it to a variety of 
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uses in the railway field, such as stump or pile pulling, pile 
strengthening, guy wire tightening, rerailing of cars, 
loading or unloading of heavy materials, light bridge erec- 
tion work, moving cars, etc. At the present time the de- 
vice is in extensive use by contractors, house movers, 
wrecking concerns, bridge builders, lumber operators and 
similar enterprises. One railroad has found it useful in 





Building a Concrete Culvert With the “K” Hand Power 
Puller 


effecting repairs of pile clusters and bents around piers. 
The illustration shows it in use on the Erie in the con- 
struction of a culvert, this particular work involving the 
moving of 48-in. concrete pipe about 60 ft. and placing it. 

The winding drum of the machine is 8 in. in diameter 
and grooved, and accommodates 55 ft. of 34-in. or 65 
ft. of Y%-in. cable. This cable may be attached to the 
drum by threading through an eyelet, but for use in mov- 
ing rocks, logs, etc., sufficient purchase may be secured 
by wrapping the cable around the drum and holding the 
free end. For the purpose of paying out the cable when 
under load, a reverse gear is embodied in the design 
whereby pressure on a small lever releases the winding 
drum notch by notch. The total height of the machine 
is 26 in., the width 22 in. and the length 28 in. The com- 
plete equipment includes four cables having lengths of 15, 
45, 60 and 80 ft., respectively, and variously fitted ends, 
together with a special type of snatch block and a device 
for taking up the slack in the cable. : 


A RECENT DEVELOPMENT IN HEATING 
SYSTEMS 


HE AMERICAN RADIATOR COMPANY, Chi 

cago, has recently introduced a hot water heating sys 
tem known as the Ideal-Arcola, intended primarily to meet 
the requirements of the small cellarless building, although 
it is said that, if properly laid out, it will give entirely sat 
isfactory results in larger installations as well. This sy* 
tem is primarily an all-on-one-floor system; that is, tt 
does not require the placing of the boiler in a pit or cellar. 
It consists simply of the Ideal-Arcola boiler with the 
proper number of radiators and necessary piping. 
boilers are made up of cast iron sections ranging from 4 
to 8 in number, depending upon the size of the installa 
tion, these sections being 17 in. wide and 43% in. high. 
The water jacket of each boiler entirely surrounds the 
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fire pot and ash compartment, thereby eliminating the 
hazard from overheated fire bowls, and is fluted on the 
inside above the grates to provide a large heat radiation 
surface for the water. The fire pot has a large fuel hold- 
ing capacity, a deep, snug-fitting ash pan provides the 












































Diagram Showing Arrangement of Ideal-Arcola Boiler in 
; Depot 


means of removing ashes from the building, and simple 
devices conveniently located on the boiler provide the 
means of regulating the fire and draft. These outfits are 
made in five sizes and are shipped in the assembled con- 
dition, requiring only the setting in place and connecting 
to the radiators preparatory to operating. 





The Ideal-Arcola Boiler 


By setting the boiler up in the ticket office the meddling 
of unauthorized parties is eliminated, as is the labor and 
dirt involved in the attending of several fires, and also 
much of the irregularity in heating often experienced in 
stations heated by coal stoves not in the agent’s immedi- 
ate vicinity. Among the advantages claimed for it are 


that the system is clean, potential of effecting a uniform - 


heating of the entire building, need not be dismantled 
fach year and, according to the manufacturers, does not 
consume any more coal than the regular station heater. 
As a further means of simplifying the operation and of 
Preventing tampering the system is designed to allow the 
‘imination of radiator valves. 
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ROADMASTERS’ ASSOCIATION 


The executive committee met in Chicago on April 14 to 
consider the various problems confronting the association. 
It was decided to hold the next meeting of the executive 
committee, and the different committees who will present 
reports at the next convention, at the Statler hotel, Cleve- 
land, on July 9, at which time these reports will be re- 
viewed and put in shape for presentation to the con- 
vention. 


AMERICAN RAILWAY ENGINEERING ASSOCIATION 


As a result of the prompt attention given by the Board 
of Directors of the American Railway Engineering Asso- 
ciation, the several standing committees have already 
been organized and have received their respective assign- 
ments of work for the year. The following is a statement 
of the new subjects assigned to the various committees 
together with the names of the chairmen of these com- 
mittees. 

While it is evident that a special effort will be made to 
complete the studies of the subjects now assigned, it 
will be noted that new subjects have been assigned to all 
committees excepting those on Yards and Terminals, 
Wood Preservation, Economics of Railway Labor and 
Shops and Locomotive Terminals. Of the chairmen, F. 
J. Stimson of the Committee on Ballast, W. A. Clark of 
the Committee on Ties, Maro Johnson of the Committee 
on Signs, Fences and Crossings, A. Montzheimer of the 
Committee on Yards and Terminals, and A. S. Going of 
the Committee on Economics of Railway Location are all 
new incumbents of their respective offices. All of them 
have had previous service with these committees, 


Roadway—Study and report on the methods employed and 
results secured in the treatment of sliding cuts and fills and soft 
spots in excavation and embankment; the effect of heavier power 
and increased tonnage upon roadbeds previously considered 
stabilized; on methods for filling bridge openings; the relative 
economy and advantages of various methods of ditching earth 
cuts, cleaning and shaping roadway ditches, roadbed and ballast 
shoulders, with special reference to labor saving devices now in 
use, and the development of machinery for this purpose; chem- 
ical killing of weeds on and removal of killed weeds from the 
roadbed; the design and use of reinforced concrete culvert pipes; 
excess costs of maintenance during the early period of opera- 
tion; methods of providing outside ditches for main track drain- 
age without utilizing the main track for loading the excavated 
material; J. R. W. Ambrose, chief engineer, Toronto Terminals, 
Toronto, Ont. 

Ballast—Submit a general review of the report on ballast 
tools, summarizing for convenient reference all important facts 
not contained in the manual; F. J. Stimson, chief engineer main- 
ae Southwestern region, Pennsylvania System, St. Louis, 

0. 

Ties—Study and report on the care of ties after distribution; 
study and report on classification of ties for various kinds of 
service; Clark, chief engineer, Duluth & Iron Range, 
Duluth, Minn. 

Rail—Study and report a fair and correct method of report- 
ing rail failures; G. J. Ray, chief engineer, Delaware, Lackawana 
& Western, Hoboken, N. J. 

Track—Submit final plans and specifications, if practicable, for 
track tools; W. P. Wiltsee, assistant engineer, Norfolk & West- 
ern, Norfolk, Va. 

Buildings—Study and report on the general subject of floors 
for railway buildings; W. T. Dorrance, designing engineer, New 
York, New Haven & Hartford, New Haven, Conn. 
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Wooden Bridges and Trestles—Study and submit a report on 
the best method of fireproofing wooden bridges and trestles; 
W. H. Hoyt, chief engineer, Duluth, Missabee & Northern, 
Duluth, Minn. 

Masonry—Study and report on the developments in the art 
of making concrete; study and report on failures of concrete 
structures; J. J. Yates, bridge engineer, Central Railroad of New 
Jersey, New York, N. Y. 

Signs, Fence and Crossings—Study and submit report on the 
location of signs, including consideration of safety of employees 
using the roadway; prepare and submit specifications for high- 
way grade crossings; study and report the various substitutes 
for wooden crossing planks for highway crossings and city 
streets; prepare and submit plans and specifications for round 
and square concrete fence posts; make a revised study of the 
relative economy of steel, wood and concrete fence posts, sub- 
mitting the information in such form that relative economy can 
be determined on varying prices for the several kinds of posts, 
including statement of use of and results obtained from concrete 
posts by railroads; Maro Johnson, assistant engineer, Illinois 
Central, Chicago, Ill : 

Signals and Interlocking—Report on methods of operation on 
single track protected by automatic block signals (a) with over- 
lap; (b) without overlap; report on methods of handling trains 
by signal indications without train orders; formulate and sub- 
mit simple but comprehensive rules for lighting drawbridges, 
economy of lighting and safety of operation considered, col- 
laborating with committee 15; formulate and submit a uniform 
code of regulations and signals for the operation of drawbridges 
in all districts, collaborating with committee 15; W. J. Eck, sig- 
nal ;. electrical superintendent, Southern Railway, Washing- 
ton, x 

Records and Accounts—Submit proposed conventional signs 
for architectural details; H. M. Stout, record engineer, Northern 
Pacific, St. Paul, Minn. 

Rules and Organization.—Prepare and report rules for conduct 
of bridge and building, signal, and telegraph and telephone work, 
to be added to the “Manual of Rules for the guidance of em- 
ployees of the Maintenance of Way Department”; study and 
report on use of mechanical appliances and tools, with organiza- 
tion of labor involved, in maintenance of way work; W. C. 
Barrett, trainmaster, Lehigh Valley, Sayre, Pa. 

Water Service—Study and report on pitting and corrosion of 
boiler tubes and sheets, character of metal, methods of manu- 
facture, construction of boilers and quality of water considered ; 
study and report on specifications for the various chemicals 
used in water treatment; study and report on centrifugal pumps 
for railway water service; A. F. Dorley, engineer maintenance 
of way, Missouri Pacific, St. Louis, Mo. 

Yards and Terminals—No new subjects; A. Montzheimer, 
chief engineer, Elgin, Joliet & Eastern, Joliet, III. 

Iron and Steel Structures—Collaborate with committee 10 on 
rules for lighting drawbridges; collaborate with committee 10 
on a uniform code of regulations and signals for operation of 
drawbridges; O. E. Selby, principal assistant engineer, Cleve- 
land, Cincinnati, Chicago & St. Louis, Cincinnati, Ohio. 

Economics of Railway Location—Study and report on suitable 
units for comparing costs of maintenance of way, equipment 
and transportation; resume the study and revise to date the 
subject of. railway locomotive power; study and report on 
methods of estimating power, speed, time and fuel consumption ; 
A. S. Going, engineer of construction, Grand Trunk, Montreal, 
Canada. 

Wood Preservation—No new subjects; C. M. Taylor, superin- 
tendent treating plants, Philadelphia & Reading and Central Rail- 
road of New Jersey, Port Reading, N. J. 

Electricity—Study and report on overhead transmission and 
distribution line construction for railroad use and prepare plans 
and specifications for such construction, co-operating with the 
appropriate committees of the signal section and the telegraph 
and telephone division of the American Railway Association ; 
collaborate with committee 16 on the economics of railway loca- 
tion as affected by the introduction of electric locomotives; Ed- 
win B. Katte, chief engineer, electric traction, New York Central, 
New York City. 

Uniform General Contract Forms—Submit form of agreement 
for private road crossings; for purchase of electricity; for the 
sale of electricity; to cover joint use of passenger station; to 
cover joint use of freight station; for trackage rights; private 
crossing at grade; W. D. Faucette, chief engineer, Seaboard Air 
Line, Norfolk, Va. 

Economics of Railway Operation—Study and report on the 
economical operation of trains against the current of traffic on 
multiple track railroads; L.,S. Rose, assistant to general manager, 
Cleveland, Cincinnati, Chicago & St. Louis, Cincinnati, Ohio. 

Economics of Railway Labor—No new subjects; C. E. John- 
ston, general manager, Kansas City Southern, Kansas City, Mo. 

Shops and Locomotive Terminals—No new subjects; F. B. 
Morrow, chief engineer, Chicago & Western Indiana, Chicago. 





THE MATERIAL MARKET 


HE MUCH heralded reduction in the prices of 

United States Steel Corporation products has finally 
arrived, but instead of being an actual reduction, as an- 
nounced by the newspapers, it is in effect really an ad- 
vance in prices insofar as it concerns the consumer. 
This arises from the fact that for a number of months 
the independent manufacturers have been quoting prices 
appreciably lower than the base prices observed by the 
steel corporation. For instance, the established prices 
tor plates, shapes and bars have been 2.65, 2.45 and 2.35 
cents per lb., respectively, while the actual price at which 
these items have been sold in the last month or two has 
been two cents or even less. The new prices established 
by the steel corporation serve to split the difference be- 
tween these limits and since the independent manufac- 
turers have largely advanced their prices to meet the 
reductions by the corporation, the actual selling prices 
are really higher than they were a month ago. Because 
of this present uniformity of quotations but one set of 
prices is given in the table below instead of two, as in pre- 
vious months. In view of the fact that there is at present 
but little demand for most classes of commodities, it will 
be interesting to note whether the manufacturers can 
maintain the new level of prices. 

Prices in Cents Per Pound 


March 21 April 20 
Pittsburgh Chicago Pittsburgh Chicago 
EMER DOUOE Sn nhieu ee 3.65 4.03 
PERC Sis ocr tee ees toe va aakbp BOD sees, S88 4.60 4.98 
AAAE DEER. ss sods iwkcees ev aseven aban Sito inven mee saa 2.75 
Eee DIOR: SOUOEN Ss nisin steers aameeve 2.75 2.75 to 3.00 ema 3.00 
Re RINE, ALOR 4 sii sissewslss be ceamee peal. sien ae ae e 3.00 
PUBIG WEE ovo sce cea eateaies 3.00 to 3.25 3.38 to 3.63 3.25 3.63 
WAN CIMEIR snag CU ck ew We otans 3.00 to 3.25 3.38 to 3.63 3.25 3.63 
Barbed wire, galv............. 3.85 to 4.10 4.18 to 4.33 4.10 3.48 
C. I. pipe, 6 in. or larger (per 
SOY wh os vob rsa deaminase aeincmeee sda! enna OGRU re: 
ROMOOR sis oa Sin ank wicker nes pee cme 1.95 to 2.65 2.38 to 3.03 2.20 2.58 
BME Gs ckechGa co cheiie se oa apne 2.00 to 2.45 2.48 to 3.83 2.20 2.58 
MOG: CHOC) is vo bse 0 eee ee 1.95 to 2.35 2.38 to 2.73 2.10 2.48 


The scrap market has descended to even greater depths 
and prices are now just about half of what they were last 


October. 
Chicago St. Louis 
Per Gross Ton 





Relaying CAUG siécc sus os RU ew eG oees $30.00 to $32.50 $27.50 to $32.50 

Rerolling rails ......... 12.50 to 13.00 12.50 to 13.00 

Rails less than 3 ft. long ..6.0.s0ce.00 12.50 to 13.00 12.50 to 13.00 

Frogs and switches, cut apart ......... 11.50 to 11.50 12.00 to 12.00 
Per Net Ton 

No. 1 railroad wrought ............... 10.00 to 10.50 9.50 to 10.00 

Steel angle: bara aiiicSu 6 oe dickies st oueds 10.00 to 10.50 10.00 to 10.50 


Lumber prices show some further reductions in nearly 
every item in the table below. As a measure of the prog- 
ress of reductions it may be said that the decreases in 
prices since the first of the year have ranged from $1.50 
to $12 per thousand for both Douglas fir and Southem 
pine items. 

Southern Pine Mill Prices 


Flooring, 1 x 4, B. & B. flat .. 
Boards, 1 x 8, 14 & 16, No. 1. 





Dimension, 2x 4, 16, No. 1.. wo 247 20.89 
Dimension, 2° 10; 16,° NO. Licas o's vou eVecdeneeces .. 21.86 22.41 
Tinshere: 4: 8 40-6 B Gc NO ei vicis cove ypiees te aeens 22.69 20.43 
Timbers. O°x W206 18 SACENG Leis ver k csv cncvevunsamens 29.88 29.93 
Douglas Fir, Seattle Prices : 

March April 

Flooring. 1x4, Na 2 eee. Wai S ois ieee eek $23.00 $21.00 
Boards, 1 x 6, 6 to 20, No. 1, common.............00000% 13.50 11.50 
Dimension, 2 x 4, 16, No. 1, common.............0+00% 13.50 12,50 
Dimension, 2 x 10. 16, No. 1, common...........00eeeee 13.50 12.50 
Timbers, 6 x 6 to 8 x 8, No. 1, common............+.00- 20.00 20.00 
Timbers, 10 x 10 to 12 x 12, rough.............eeeeeeees 21.00 18.00 


The conditions which have served to stabilize cemett 
prices are apparently still in effect, as recent changes alt 


insignificant. 
Prices of cement in carload lots, not including package, 


are given below: 


Pittsburgh .........s.00 $217 St: Paul ......2.».<cae $24! 
CPCOIANG ox 5. ascek ous 2.43: Toledo ......<0s0«ss seam 249 
TICE oa ecg Sone hea 2.43 Milwaukee ..........+.+8 = 


Indianapolis ............. 2.43 Minneapolis ..........+++ 4 
NE Hs ea cine (xs 2.17... Duluth ..........0.0emmm 2 
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The American Association of Engineers will hold its 
seventh annual covention at the LaFayette hotel, Buffalo, 
N. Y., on May 9,.10 and 11. 


The American Society for Testing Materials will hold its 
twenty-fourth annual meeting at the New Monterey hotel, 
Asbury Park, N. J., on June 20-24, inclusive. Monday, June 
20, will be devoted to committee meetings, and the first ses- 
sion of the annual meeting will be held on Tuesday morn- 
ing, June 21. 


The lightest cars for their load carrying capacity ever 
built for heavy train service are now being constructed to 
the number of 500 by the Norfolk & Western for coal serv- 
ice between Pocahontas and other fields and the seaboard. 
The car weighs 53,500 Ib. and has a rated capacity of 100 
tons. It is a high-side gondola and has six-wheel trucks. 


. Herbert C. Hoover, member of President Harding’s cabi- 
net as secretary of the Department of Commerce, has re- 
signed from the presidency of the Federated Engineering 
Societies. His reason given for this action is that he be- 
lieved that his occupancy of an executive position in the na- 
tional government miade it out of place for him to serve as 
the head of an organization designed to further the special 
interest of one particular group of citizens. 


Arrangements have been completed between the quarter- 
master general of the War Department and the finance off- 
cer of the department for expediting the payment of a large 
number of outstanding bills in favor of the railroads for 
past services in passenger and freight movement, as well as 
of current bills, which is expected to result in the payment 
of $10,000,000 to $15,000,000 to the roads by May 1. The 
government has owed the railroads some $20,000,000 on this 
account and owing to the reductions of forces being made 
by the government for purposes of economy, the finance 
office has until very recently been falling further behind in 
the preparation of these vouchers. 


The predicament of the Canadian Government in its ven- 
ture in government ownership and control is demonstrated 
most eloquently in the estimated financial results for the 
current year. There is now every indication that the de- 
ficit from the government owned and controlled railroads, 
which must be made up from the treasury of the Canadian 
government, will amount to $140,000,000. Not a single one 
of the roads earned its operating expenses, the operating 
tatio in the fiscal years of 1919-1920 ranging from 109 to 
410 per cent. These ratios on the three most important 
systems of the Canadian Northern, the Canadian Govern- 
Ment and the Canadian National were 112, 114.5 and 113 
tespectively. 

The Louisville & Nashville has made application for an in- 
junction to prevent the Railroad Commission of Louisiana 
fom enforcing an order requiring the railroad to rebuild 
its gulf coast bridge over the Rigolets Pass and Chef 
Menteur. The application states that there is no public 
Necessity for the new bridge, that the expenditure of money 
tequired is grossly out of proportion to the benefits to be 
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derived, that the cost of the two bridges would be $2,300,000 
and $1,300,000 respectively, and that the money could not 
be borrowed now except at prohibitive rates of interest. 


The payroll of the railroads for 1920 aggregated $3,373,816,- 
186. For the fourth quarter of last year the average com- 
pensation per employee was $159 per month. The average 
compensation for the year was $1,818 as compared with $1,004 
in 1917. The average number of employees for the fourth 
quarter of 1920 was 2,136,259. 


According to figures compiled by the Bureau of Foreign 
and Domestic Commerce, 4,630,222 Ib. of track spikes, valued 
at $251,926, were exported during the month of January in 
addition to 59,739 tons of rails, valued at $3,906,441, and 
switches, frogs, splice bars, etc., valued at $1,161,126. Cuba 
received more of this equipment than any other country. 


The application of the portable unit car which the New 
York Central is now using in express service has been ex- 
tended to freight service, with a view to its ultimate applica- 
tion to store door delivery. A low-side gondola car is ar- 
ranged to receive three or more containers, each having a 
capacity of 3,590 or 7,000 Ib. These are transferred by cranes 
from the car to a truck or vice versa, so that a quantity of 
freight may be loaded in the container by the shipper, sealed, 
transferred to the car, carried over the road and again trans- 
ferred to a truck and delivered to the consignee without 
breaking the seal of the container. 


The Railway Terminal Commission of the City of Chicago 
has submitted a comprehensive report to the mayor and 
city council of that city, proposing a comprehensive plan for 
the complete reconstruction of all railway facilities between 
State street and the Chicago river immediately south of the 
business center of the city. This project contemplates the 
straightening of the Chicago river for a distance of about a 
mile, thus affording opportunity for the opening of a number 
of new north and south thoroughfare streets. The plan also 
proposes the abandonment of the present Dearborn, La Salle 
and Grand Central passenger stations with the idea that the 
raliroads which now use these stations will arrange for pas- 
senger facilities in the proposed new Illinois Central station 
at Twelfth street and Michigan avenue. 


Final valuations were served on the Kansas City Southern, 
the Los Angeles & Salt Lake, the Atlanta, Birmingham & 
Atlantic and the Winston-Salem Southbound by the Inter- 
state Commerce Commission on April 4. These valuations 
replace valuations previously served on these same railroads 
so as to prevent the original and present cost of condemna- 
tion and damages or of the purchase of land in excess of the 
original cost of present value. Besides this, figures were also 
presented to show the final values of these properties. This 
action is the result of the decision of the Supreme Court in 
the Kansas City Southern case last spring and as a conse- 
quence of which 55 tentative valuations heretofore served by 
the commission have been withdrawn so that the amounts for 
the costs of acquisition of carrier lands and for value of 
property may be added. 
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GENERAL 


A. A. Miller, district engineer on the Missouri Pacific, with 
headquarters at Kansas City, Mo., has been appointed super- 
intendent of the Missouri division, with headquarters at Pop- 
lar Bluff, Mo., succeeding W. C. Morse. Mr. Miller was 
born at Zanesville, Ohio, on September 28, 1879, and re- 
ceived his education at the Ohio State University, graduat- 
ing in 1902. He entered railway service in June, 1902, as a 
rodman on the Baltimore & Ohio at Wheeling, W. Va., and 
during the next five years served successively as assistant 
division engineer, assistant engineer and division engineer. 
From September, 1907, until June, 1909, he was chief en- 
gineer with the West Coast Company at Los Angeles, Cal., 
returning to railroad service on the latter date as assistant 
engineer on the Missouri Pacific, with headquarters at St. 
Louis, Mo. In June, 1911, he was promoted to division 
engineer, with headquarters at Kansas City, Mo., and in 
June, 1912, was transferred to Poplar Bluff, Mo. Five years 
later he was promoted to district engineer, with headquar- 
ters at Little Rock, Ark., and in August, 1918, was trans- 
ferred with headquarters at Kansas City, Mo., which posi- 
tion he held at the time of his recent appointment. 


J. A. McGrew has been appointed superintendent of main- 
tenance of the Delaware & Hudson, with headquarters at 
Albany, N. Y., in charge of a newly organized maintenance 
department, effective April 1, which has been given juris- 
diction over both the maintenance of way and structures 
and the maintenance of motive power and cars. The super- 


‘intendent of maintenance is responsible for all maintenance 


work and reports to the general manager and directs the work 
of engineer maintenance of way, superintendent of motive 
power, master car builder, signal engineer and efficiency 
engineer. Mr. McGrew was born at Bridgewater, Ohio, on 
June 8, 1873, and graduated from the Ohio State University 
in 1895. He entered railway service in 1894 with the Colum- 
bus & Westernville Electric. Upon his graduation from 
college he became assistant superintendent of construction 
of that company and held that position until November, 
1896, when he resigned to enter the engineering department 
of the Pennsylvania at Wellsville, O. From 1899 to 1901, 
he was assistant engineer, maintenance of way, at Logans- 
port, Ind., and from 1901 to 1903 was engineer maintenance 
of way, with the same headquarters, being later transferred 
to Pittsburgh, Pa. For six months in 1904 he was special 
agent for the general manager of the Chicago, Rock Island 
& Pacific at Chicago. From 1904 to 1909 he was consulting 
engineer and contractor at Columbus, Ohio, and subse- 
quently president of the National Engineering Company. He 
went with the Delaware & Hudson as inspector of mainte- 
nance on its lines, allied lines and controlled street railways, 
in September, 1909. Mr. McGrew was appointed superin- 
tendent of the Saratoga and Champlain divisions in 1910, 
and in July, 1917, entered the army as a consulting quarter- 
master in the construction division, later serving as a major 
of engineers in the railway division of the American Ex- 
peditionary Forces. He was discharged from the army on 
February 21, 1919, and returned to his position as superin- 
tendent on the Delaware & Hudson in April, 1920, which 
position he held at the time of his recent promotion. 


ENGINEERING 


C. R. Mee has been appointed chief engineer of the 
Louisiana Railway & Navigation Company, with headquar- 
ters at Shreveport, La. 

F. P. Sisson, division engineer of the Grand Trunk, with 
headquarters at Detroit, Mich., has been transferred to Chi- 
cago. 

E. K. Hatten has been appointed assistant engineer of 
the Georgia & Florida, with headquarters at Afigusta, Ga. 
The office of chief engineer has been abolished. 


RAILWAY MAINTENANCE ENGINEER 





Vor. 17, No. 5 





R. D. Stewart has been appointed chief engineer of the 
Denver & Salt Lake, with headquarters at Denver, Colo,, 
succeeding V. B. Wagner, who has been assigned to other 
duties. 

C. W. Johns, engineer of construction of the Chesapeake 
& Ohio, with headquarters at Richmond, Va., has taken over, 
without change of title, the duties of F. I. Cabell, chief en- 
gineer, who has retired. 

J. R. Sexton, regional engineer of the Erie, with head- 
quarters at Chicago, has been appointed division engineer at 
Huntington, Ind., the office of regional engineer at Chicago 
having been abolished. 

W. E. Rivers, division engineer of the Kamloops division 
of the Pacific district of the Canadian National Railways, 
with headquarters at Kamloops Junction, B. C., has been 
transferred to the Edson division, with headquarters at 
Edson, Alta. 

C. T. Jackson, principal assistant engineer of the Chicago, 
Milwaukee & St. Paul, with headquarters at Chicago, has 
been appointed district engineer of the Southern district, 
with the same headquarters, succeeding D. C. Fenstermaker, 
who has been granted a leave of absence, effective April 16, 
to become associated with Peterson Brothers, contractors, 
Omaha, Neb., who will construct a new branch line in Cuba 
for the United Fruit Company. 

Guy C. Dunn, office engineer in the chief engineer’s office 
of the Canadian Northern, Eastern Lines, with headquarters 
at Toronto, Ont., has been appointed assistant to chief en- 
gineer of the Eastern Lines of the Canadian National, with 
the same headquarters. R. B. Jennings, division engineer 
of the Toronto division, with headquarters at Toronto, has 
been transferred to the Ottawa division, with headquarters 
at Ottawa, Ont., succeeding T. E. A. Hall, who has been 
transferred to the Montreal division, with headquarters at 
Montreal, Que., in place of H. K. Morrison, resigned to go 
into private business. 


W. P. Hayes, whose promotion to division engineer of 
the Louisiana division of the Missouri Pacific, with head- 
quarters at Monroe, La., was noted in the April issue, was 
born at St. Louis, Mo., on January 1, 1886. He received 
his education at St. Louis University and entered railway 
service as a rodman on the Missouri Pacific in 1906, later 
being promoted to instrumentman. From 1912 until 1914 
he was engaged in reinforced concrete building construc- 
tion in Chicago and Detroit and in 1915 returned to the 
Missouri Pacific as an instrumentman, serving successively 
on the Kansas and Nebraska divisions. He was promoted 
to assistant engineer of maintenance on the Joplin division 
in 1918 and was transferred to the Louisiana division in 
July, 1919, which position he held at the time of his recent 
promotion. 


G. R. Barry, division superintendent of the Fort Wayne 
division of the Pennsylvania, with headquarters at Fort 
Wayne, Ind., has been appointed division engineer, with 
headquarters at Logansport, Ind. succeeding F. M. Haw- 
thorne, who has been appointed assistant division engineer. 
W. R. Hillary, engineer maintenance of way, with head-. 
quarters at Toledo, has been appointed division engineer, 
with the same headquarters, succeeding J. K. Sherman, who 
has been transferred to Grand Rapids, Mich., succeeding 
T. L. Doyle, who has been appointed assistant division en- 
gineer, with the same headquarters. R. G. Jones, division 
engineer at Mansfield, has been appointed assistant division 
engineer at Fort Wayne. These changes have been brought 
about by the abolishment of the Northern Ohio division of. 
the Northwestern region and the consolidation of the Mans- 
field and Fort Wayne divisions. 


H. Schantl has been appointed chief engineer of the Mis- 
souri-Illinois, with headquarters at Bonne Terre, Mo. C. EB 
Morrow has been appointed assistant engineer, with head- 
quarters at Sparta, Ill. Mr. Schantl was born at Fesstus, 
Mo., on September 8, 1876, and he was educated at Wash- 
ington University, St. Louis, graduating in 1903. He em 
tered railway service in September, 1906, as assistant engl 
neer on the Mississippi River & Bonne Terre. In Decem- 
ber, 1918, he was promoted to engineer maintenance of way, 

















May, 1921 





and was serving in this position at the time of his appoint- 
ment as chief engineer of the Missouri-IIlinois. 

George P. MacLaren, whose promotion to engineer mainte- 
nance of way of the Canadian National Railways, Eastern 
Lines, with headquarters at Toronto, Ont., was noted in 
last month’s issue, was born at London, Ont., on April 4, 
1878. He received his education at Huron College, London, 
Ont., and from 1896 until 1899 served an apprenticeship with 
McBride & Farncomb, Ontario, architects, engineers and 
land surveyors. From the summer of 1899 until September, 
1900, he served consecutively as cranesman on a dredge, 
resident engineer, draftsman, rodman and transitman for 
various concerns, and on the latter date was appointed level- 
man on location on the Halifax & Southwestern. He held 
this position until January, 1901, when he was’ appointed 
city engineer of Sydney, N. S.. From April, 1901, until No- 
vember, 1906, Mr. MacLaren served as levelman, transit- 
man, resident engineer and division engineer on the Halifax 
& Southwestern. Upon the completion of this road he was 
appointed division engineer on the Canadian Northern, with 
headquarters at Quebec, and in October, 1909, was trans- 
ferred to Toronto, Ont. In November, 1911, he was pro- 
moted to district engineer of the North Bay district, which 
position he occupied until December, 1915, when he was ap- 
pointed division engineer of the Ontario division. From 
June, 1916, until March, 1919, Mr. MacLaren served in the 
Canadian army in France and upon his return was appointed 
district engineer of the Ontario district of the Canadian 
National Railways, which position he held at the time of 
ehis recent promotion. 

Coincident with the consolidation of divisions on the Chi- 
cago, Rock Island & Pacific, appointments and transfers have 
been made, effective May 1, as follows: A. C. Bradley, divi- 
sion engineer, with headquarters at Colorado Springs, Colo., 
has been transferred to the Chicago terminal, with headquar- 
ters at Chicago, succeeding C. P. Richardson, who has been 
appointed assistant engineer, with headquarters at Fairbury, 
Neb.; G. Davis, division engineer, with headquarters at Cedar 
Rapids, Iowa, has been transferred to Manley, Iowa, succeed- 
ing H. T. Livingston, who has been appointed master car- 
penter and division engineer on the Des Moines Valley divi- 
sion, with headquarters at Cedar Rapids, Iowa. Mr. Living- 
ston succeeds W. E. Heimerdinger, who has been appointed 
office engineer, with the same headquarters. B. A. Wait, 
assistant engineer, with headquarters at Fairbury, Neb., has 
been appointed instrument man, with the same headquarters. 
J. G. Bloom, division superintendent, with headquarters at 
El Dorado, Ark., has been appointed division engineer, with 
headquarters at Colorado Springs, Colo., succeeding A. C. 
Bradley. R. Leas, assistant engineer, with headquarters at 
El Reno, Okla., has been appointed instrument man, with the 
same headquarters. F. F. Tate, assistant engineer, with head- 
quartérs at Amarillo, Tex., has been appointed instrument- 
man, with the asme headquarters. W. E. Brown, division en- 
gineer, with headquarters at El Dorado, Ark., has been ap- 
pointed roadmaster, on the Nebraska division. 


TRACK 


J. Reid has been appointed roadmaster on the Grand 
Trunk Pacific, with headquarters at McBride, B. C., succeed- 
ing W. Willis, deceased. 

J. LaPeen has been appointed roadmaster of the Montello 
district of the Southern Pacific, with headquarters at 
Montello, Nev., succeeding A. L. Bachar, assigned to other 
duties. 

John Buck has been appointed supervisor of track on the 
Minneapolis & St. Louis, with headquarters at Conde, S. D., 
succeeding George Teyro, who has been transferred to Mon- 
mouth, Ill, in place of J. R. Cummings, resigned. 

F. W. Fuller, roadmaster on the Northern Pacific, with 
headquarters at Dilworth, Minn., has been transferred to 
the First and Fifth subdivisions, with headquarters at Du- 
luth, Minn., succeeding G. M. DeLambert, who takes Mr. 
Fuller’s place at Dilworth. 

C. A. Asher has been promoted to supervisor of track on 
the New York, New Haven & Hartford, with headquarters 
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at Putnam, Conn., succeeding Calvin Armstrong, who has 
been transferred to Franklin, Mass. Mr. Armstrong suc- 
ceeds John Savage, deceased. 


C. E. Cherry, acting roadmaster on the Missouri Pacific, 
with headquarters at Auburn, Neb., has been appointed road- 
master on the Northern Kansas division in charge of the 
territory between Atchison and Greenleaf and the Wash- 
ington branch, succeeding W. F. Murray, assigned to other 
duties. 


A. P. Crosley, assistant supervisor on the Philadelphia & 
Reading, with headquarters at Trenton Junction, N. J., has 
been promoted to supervisor, with headquarters at Coates- 
ville, Pa., succeeding C. J. Lepperd. F. W. Bilitz, assistant 
supervisor of the Wilmington and Columbia division, has 
been transferred to Trenton Junction, N. J., succeeding Mr. 
Crosley. 


John A. Buck, whose appointment as supervisor of track 
on the Minneapolis & St. Louis, with headquarters at Conde, 
S. D., is noted elsewhere in these columns, was born at 
North Warren, Pa., on February 22, 1892. He received his 
education at Cornell University and entered railway service 
with the Great Northern as a rodman in 1913. In 1915 and 
1916 he served as transitman on the Chicago, Burlington 
& Quincy and during most of 1917 he served in the same 
capacity on the Baltimore & Ohio. Mr. Buck was a special 
agent in the traffic department of that road from November, 
1917, until March, 1918, when he became a second lieutenant 
of engineers with the American Expeditionary Forces. In 
1919 he returned to the Great Northern as assistant to the 
roadmaster and in November, 1920, left this road to go with 
the Minneapolis, Northfield & Southern as a draftsman, 
which position he held at the time of his recent appoint- 
ment. 


BRIDGE 


I. Verschelden, bridge and building master on the: Cana- 
dian Pacific, with headquarters at Montreal, Canada, has 
been transferred to Farnham, Quebec, succeeding H. M. 
Farmer, transferred to the Laurentian division. 

Dennison Fairchild, acting supervisor of bridges and 
buildings on the Northern Pacific, with headquarters at 
Seattle, Wash., has been promoted to supervisor of bridges 
and buildings, with headquarters at Duluth, Minn., succeed- 
ing J. E. Hood, resigned. 


E. Anderson, bridge foreman on the Chicago, Burlington 
& Quincy, Western Lines, has been promoted to master 
carpenter, with headquarters at Wymore, Neb., succeeding 
F, E. Kulp, who retired on April 1 after 43 years of con- 
tinuous service with the Burlington. 

T. J. McGinty, bridge and building master of the Ottawa 
division of the Canadian National, with headquarters at 
Ottawa, Ont., has been transferred to the Superior division, 
succeeding W. J. Coughlin, assigned to other duties. O. 
Kerr, bridge and building master of the Toronto division, 
with headquarters at Toronto, Ont., has been transferred 
to the Ottawa division, succeeding Mr. McGinty. 

C. E. Horrom has been appointed supervisor of bridges 
and buildings on the Western division of the Chicago & 
Alton, with headquarters at Slater, Mo., succeeding George 
Meyers. Mr. Horrom was born in Cass county, Illinois, in 
1871, and entered railway service with the Chicago, Peoria 
& St. Louis as a section laborer in 1897. He was promoted 
to section foreman in 1899 and in 1904 was promoted to 
extra gang foreman. In 1905 he was transferred to the 
bridge department and in 1909 was promoted to foreman of 
a bridge gang. In 1914 he was promoted to master car- 
penter, in which capacity he had charge of bridges and 
buildings, and water service as well as signals. He held 
this position at the time of his recent appointment. 

J. R. Andrews, whose promotion to chief inspector of 
bridges and buildings on the Norfolk & Western, with head- 
quarters at Roanoke, Va., was noted in last month’s issue, 
was born at Marion, Va., on February 21, 1862. Mr. An- 
drews entered railway service as a bridge carpenter on the 
Norfolk & Western on October 18, 1896, serving the rail- 
road in that capacity until 1899, when he was promoted 
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to carpenter foreman. In 1904 he was promoted to master 
carpenter, with headquarters at Bluefield, W. Va., remaining 
in this position, though his title was subsequently changed 
to supervisor of bridges and buildings, until his recent pro- 
motion to chief inspector of bridges and buildings. 

Walter D. Pearce, trainmaster on the Northern Pacific at 
Forsyth, Mont., has been returned to service as supervisor 
of bridges and buildings at Glendive, on account of a reduc- 
tion in force. 


PURCHASES AND STORES 


A. Herrera, formerly purchasing agent of the National 
Railways of Mexico, with headquarters at Mexico City, has 
been reappointed to his former position. 

H. C. Pearce, general purchasing agent of the Seaboard 
Air Line, has resigned to become director of purchases and 
stores of the Chesapeake & Ohio, with headquarters at Rich- 
mond, Va. W. H. King, Jr., assistant to the vice-president 
in charge of operation of the Seaboard Air Line, has been 
appointed general purchasing agent, succeeding Mr. Pearce. 

B. W. Griffeth, assistant general storekeeper on the New 
York Central at Collinwood, Ohio, has been appointed dis- 
trict storekeeper, third district, with headquarters at Collin- 
wood, succeeding F. J. McMahon, who has been assigned 
to other duties in the stores department at the same point. 
A. L. Prentice, also assistant general storekeeper at Collin- 
wood, has been appointed district storekeeper, with head- 
quarters at Elkhart, Ind., succeeding C. F. Heidenrich, who 
has been transferred to Collinwood. L. J. Green, assistant 
general storekeeper at West Albany, N. Y., has been ap- 
pointed storekeeper at Otis, N. Y., succeeding F. C. Vroman. 
R. S. Huffman, also assistant general storekeeper at West 
Albany, has been appointed district storekeeper, with head- 
quarters at the same point, succeeding J. H. Seim, trans- 
ferred. J. F. Blasie has been appointed district storekeeper 
at Depew, N. Y., succeeding H. L. Grandy, transferred. 


OBITUARY 


Charles W. Root, civil engineer and former railway builder, 
died in Ashland, Ore., on February 16. Mr. Root was born 
in Mantua, Ohio, in 1850, and from 1881 to 1886 was in the 
employ of the Oregon & California Railroad, later serving 
as locating and construction engineer with the Northern Pa- 
cific, the Oregon-Washington Railroad & Navigation Com- 
pany, the Farehaven & Southern and the Western Pacific. 


Rolla J. Parker, general manager of the Western Lines 
of the Atchison, Topeka & Santa Fe, with headquarters at 
Amarillo, Tex., who died in the Santa Fe Hospital at To- 
peka, Kan., on April 1, . 
was a roadmaster for 10 
years of his railway 
career. Mr. Parker was 
born on June 27, 1857, at 
Roscoe, Minn., and en- 
tered railway service in 
1872 with the Chicago, 
Milwaukee & St. Paul. In 
1884, after three years of 
service as a conductor on 
construction trains on the 
Northern Pacific, he en- 
tered the service of the 
Atchison, Topeka & Santa 
Fe and had been with this 
road continuously for 34 
years. In May, 1887, he 
was promoted to division 
roadmaster and in De- 
cember, 1892, was pro- 
moted to general road- 
master, with headquarters 
at Topeka, Kan. In 1897 
Mr. Parker was advanced to superintendent, in which ca- 
pacity he served on various divisions until 1905 when he 
was promoted to general superintendent, serving on several 
divisions until September, 1916, when he was promoted to 
general manager, which position he held when he died. 





Rolla J. Parker 











CONSTRUCTION NEWS 





The American Niagara Railroad Corporation, which was 
recently incorporated, proposes to build a line from the New 
York Central near its junction with the Lehigh Valley at 
Tonawanda, N. Y., to connect with the proposed railroad 
and bridge of the Canadian Niagara Bridge Company which 
has been organized under an act of the Canadian Partlia- 
ment. ‘ 


The Atchison, Topeka & Santa Fe, which was noted in the 
April issue as accepting bids for the construction of a crane- 
way building at Topeka, Kan., to cost approximately $13,000, 
has awarded a contract for this work to Joseph E. Nelson 
& Sons, Chicago. This company, in co-operation with the 
railroad Y. M. C. A. of Topeka, Kan., will also remodel the 
Y. M. C. A. building at Topeka and build an addition to 
cost about $25,000, and is now accepting bids for this work, 

The Santa Fe Coast Lines has awarded a contract to Jo- 
seph E. Nelson & Sons, Chicago, for the construction of a 
brick and steel blacksmith shop 80 ft. by 307 ft. at San 
Bernardino, Cal. The estimated cost is $150,000 and con- 
struction will commence at once. 


The Canadian National is advertising for bids for the con- 
struction of a number of concrete structures in the Ontario 
district. 


The Chicago, Milwaukee & St. Paul contemplates rebuild- 
ing its coaling station at Wabasha, Wis., which was recently 
destroyed by fire. 


The Chicago Union Station Company has awarded a con- 
tract for the construction of a new railway mail terminal 
to R. C. Wiebolt, Chicago. 

This company will shortly accept bids for a viaduct on 
Van Buren street between Canal street and the Chicago 
river. 


The Cleveland, Cincinnati, Chicago & St. Louis contem- 
plates the construction of an engine terminal at Jefferson- 
ville, Ind. 

The Grand Trunk contemplates improving its yard facili- 
ties at Pontiac, Mich. 


The Green Bay & Western has applied to the Interstate 
Commerce Commission for a certificate authorizing the 
abandonment of its La Crosse branch, 6.38 miles, on the 
ground that it is being operated at a net loss. 


The Illinois Central will shortly accept bids for building 
a viaduct over McLemore avenue, Memphis, Tenn. 

The Illinois Central, which was announced in the April 
issue as contemplating the construction of a new 100-ft. turn- 
table at Waterloo, Ia., has awarded the contract for this 
work to the Ellington-Miller Company, Chicago. 

This company, which was also announced in the April 
issue as accepting bids for the construction of two bridges 
at Council Hill, Ill., to cost a total of $60,000, has awarded 
the contract for this work to the Gould Construction Com: 
pany, Davenport, Ia. 

The Interstate Railroad will shortly ask for bids for the 
construction of approximately 18 miles of single track line 
with passing tracks and an interchange yard. The proposed 
line will lead through mountainous country and will involve 
the construction of three tunnels. 

The Long Island is preparing plans for grade crossing 
elimination at Far Rockaway, N. Y., to cost in excess of 
$2,500,000. 

The Oklahoma-Southwestern, which is constructing a line 
from Bristow to Nuyaka, Okla., a distance of 24 miles, has 
completed the line from Bristow to the crossing of the 
Canadian river at Deep Fork, a distance of 20%4 miles. The 
company has awarded a contract to Allhands & Davis, Ok 
mulgee, Okla., for grading between Deep Fork and Nuyaka 
The company contemplates extending its line south of Ne- 
yaka to Okmulgee, a distance of 12 miles, upon completion 
of the present work. 
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The St. Louis-San Francisco is engaged in improving and 
extending its yards at Sapulpa, Okla., at a cost of $75,000. 
The company also contemplates additions to its passenger 
station at Sapulpa to cost about $85,000. 


The Seboomook Lake & St. John, which is owned by the 
Great Northern Paper Company, Boston, has let a contract 
to J. T. Mullin, Bangor, Me., for the construction of a line 
20 miles in length, from Seboomook Lake to St. John Lake, 
Maine. This line is all through forest land. The maximum 
gradient will be 2 per cent and the maximum curvature 6% 
deg. All bridges will be of wood and there will be one pile 
trestle 1,100 ft. long. A roundhouse and repair shop will 
be built and some rolling stock and a few locomotives will 
be purchased. 


The Spokane & British Columbia has received a certificate 
from the Interstate Commerce Commission authorizing this 
company to abandon its entire line from Danville to Re- 
public, Wash., 36.3 miles. 


The Texas & Pacific closed bids for the construction of 
bridges across Bayou-Plaquemine, La., on April 20. 


This road, in co-operation with the International & Great 
Northern, will construct a new union station at Longview, 
Tex., in accordance with a recent order of the Texas State 
Commission 





A report of the Bureau of Safety of the Interstate Com- 
merce Commission shows that wheel-burned rails are a 
source of danger. This was brought: out in connection with 
the investigation of a derailment on the Baltimore & Ohio 
on. December 11, 1919, as a result of a broken rail. 





GUARANTY CERTIFICATES ISSUED 


In addition to those mentioned in previous issues, the Interstate 
Commerce Commission has issued certificates to railroads for 
partial payments on account of their guaranty as follows: 


PUG LOORY LANE 5 aor VeccueD es late bho ae Oe OneeweR $ 2,400,000 
Appalachicola Northern ..........: sects ceeecsereees 38, 
Pmmrtavitie Ge CMOTAW 6 ek oes 'c kc hc ces veh aveshatead 10,000 
Big Fork & International Falls ...............seee0e: 25,000 
Brownwood North & South ............... cece ween 5,500 
central Oi CeeOR EM aie 2) sieve cvckles curd coeucnaeee ss 475,000 
Prarlontion: Terminal: OG i oss 5s ic ened ths eeeeesbenns’s 50,000 
PERG FUNCTION (Cicsalsc iene ca cckpons s cevamisccesans 200,000 
Chicago, Milwaukee & St. Paul ..............0c ee eeee 2,000,000 
areas. Petia St. LOUIS Sk Fe Fe saes cee. c 8 es 60,000 
Chicago, St. Paul, Minneapolis & Omaha ............. 850,000 
Cumberland & Pennsylvania SOLS Schepa nee ian ene Ras 60,000 
Rare Wineth & Big Grande: oo. 66 sss ie deb occscmavdnse 210,000 
Gainesville & Northwestern .............eeeceeee cues 7,000 
Deewumavalie’ MAMAN) oo ccc ocs5ck vis nth d pb sde ae Cece ns 25,000 
Georgia, Florida & Alabama ..............ceseeueees 40,000 
BOOM NIOHINOEN. ong boa. Dade acne bet eeubuecuetes 4,000 
malt, moron & “Alabama i155 009.0 Pet ee 356,360 
Colt. Piorida & Alabama |. oobi He hase 370,000 
International & Great Northern ............0.. seen ees 260.000 
Kansas City, Clinton & Springfield ................... 55,000 
Knoxville, Sevierville & Eastern .................05- 99,540 
Wate Crate PCTS: Ge Ut on Sec ce es cle nce vikenh oa cecal 12,000 
Minneapolis We OME oer cues es ues ven cucse ees 100,000 
Minneapolis, St. Paul & Sault Ste. Marie. cs has 1,400,000 
Minnesota & International ...............ce eee ee eeee 150,000 
ETO TE COMI 5 5 ois ipl gh piss bn po Cawic wae e Obs Hews 375,000 
MA NORTE oi oiisy ng dak cc ac eeg beh eraOey chee tae 3,000 
Nashville, Chattancoga & St. Louis ... .. ........4.. 150,00: 
BO CONES oC i cists tice oh oevaeues emeinen 20,000,000 
ROMER Ge ree Cia. ce Pe eos hg ne Chae eree 180,000 
Bee PUTNNNE Sk Soy oo eis nee Caen ewe eet ceed eee 40,000 
nC OGM?) So De ry oP us, ewe heat 30,000 
Paris & Great Northern .............6..4 yams eae oe 27,500 
Pittsburgh, arpa Chicago & St. Louis........... 4,000,000 
cers Se MR SGI iss a nan ne ean eea eee 3,000,000 
Ban Antonio & Aransas Pass ..........scscccscccecss 475,000 
Spokane, Portland & Seattle .............. cece eeeees 250,000 
Me baois-San Francisco .....5).0..ccc0sceeseccevees 800,000 
St. Louis-San Francisco of Texas ...............000 200,000 
a COMUNE is P oh cc ce. Ue Jue Sue elds Denes 10,00¢- 
Beene DIGIANG ss) ovis viele’ kiooms cadens ts basins tart aos 100,000 
INN ss ececiirgtatenn S aaare doin glkece owe GAs Hees SERV oe 1,500,000 
I TAI eS ae ae Fo eal 50.000 
NN eiri ss cabs cde ews eh ey eae ees eae 45.000 
mrmecling & Lake Erie .......ccccscvcscccsccsvsceces 455,000 
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SUPPLY TRADE NEWS 





GENERAL 


The Roberts & Schaefer Company has moved its office 
from the McCormick building to the Wrigley building, Chi- 
cago. 

The Universal Crane Company, Cleveland, Ohio, has re- 
moved its plant from Cleveland to its new factory at Elyria, 
Ohio, construction on which has just been completed. 


The Keller Pneumatic Tool Company, Grand Haven, Mich., 
will remove its Chicago branch to the main floor in the 
Transportation building, 624 South Dearborn street, Chicago. 

The T. L. Smith Company has moved its entire general 
sales department and its personnel from the Old Colony 
building, Chicago, to the factory at 1125 Thirty-second 
street, Milwaukee, Wis. 

The Southern Hardware & Supply Company, general sales 
agent for the Saunders car stopper, has appointed E. L. Ruby 
as eastern sales agent, with headquarters at 1338 Real Estate 
Trust building, Philadelphia, Pa. 

The Standard Paint Company changed its corporate title 
to the Ruberoid Company on April 1. ‘There will be no 
change in the management or policy of the company, whose 
general offices will remain at 95 Madison avenue, New York. 


The Engineering Business Exchange announces the open- 
ing of a Southeastern branch with Marshall O. Leighton, 
consulting engineer of Washington, D. C., as director, and 
with offices in the McLachlen building. Associated with 
Mr. Leighton in carrying on the exchange will be A. C. 
Oliphant. 


The Brown Hoisting Machinery Company, Cleveland, 
Ohio, has opened a southern office at 530 Whitney-Central 
building, New Orleans, La. The states of Texas, Louisiana, 
Mississippi, Alabama, Georgia and Florida will be covered 
from this office. Charles H. White, who has been with the 
Brownhoist company for a number of years, is manager of 
the new office. 


The Air Reduction Sales Company has secured control of 
the National Carbide Corporation of Virginia, with a new 
plant at Ivanhoe, Va., and beginning May 1, 1921, will di- 
rect the policy and control the operation and sales of the 
Carbide Corporation. The Air Reduction Sales Company 
will move its executive offices on May 1 from 120 Broad- 
way and 160 Fifth avenue to 342 Madison avenue, New York 
City. The district office of Airco after May 1 will be lo- 
cated at the Airco factory, 191 Pacific avenue, Jersey City, 
N. J. 


PERSONAL 


E. E. Goodwillie has been appointed sales agent in charge 
of the Cleveland office of the Bethlehem Steel Company, 
Bethlehem, Pa. 

H. C. Brown, assistant general sales manager of the Chi- 
cago Bridge & Iron Company, with headquarters at Chicago, 
has been transferred to the New York office of the company. 

D. T. Groff has been elected vice-president of the Jefferson 
Union Company, Lexington, Mass., and C. E. Cook, who was 
traveling representative, has been appointed sales manager. 

H. G. Barbee, formerly in charge of eastern railroad sales 
of the Chicago Pneumatic Tool Company, has been appointed 
manager railroad sales, with headquarters in the Chicago 
Pneumatic building, 6 East Forty-fourth street, New York. 

Dwight E. Robinson, until recently eastern railway repre- 
sentative of E. I. Du Pont de Nemours & Co., will become 
manager of the railway sales department of Breinig Brothers, 
Inc., manufacturers of paints and varnishes, Hoboken, N. J. 

Wallace W. Glosser of the Maintenance Equipment Com- 
pany, Chicago, has been appointed district sales manager of 
the Verona Tool Works, with headquarters at New York 
City. W. C. Dawkins, who has been associated with the 
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Verona Tool Works for some time, has been appointed as- 
sistant district sales manager at New York. 


Victor T. Goggin, New England sales manager of Fred T. 
Ley & Co., Inc., of Springfield, Boston and New York, has 
severed his connection with that concern to become associated 
with Dwight P. Robinson & Company, Inc., of New York, as 
contracting engineer. 

H. Kirke Porter, president of the H. K. Porter Com- 
pany, Pittsburgh, Pa., died at his home in Washington, 
D. C., on April 10. He was born on November 24, 1840, at 
Concord, N. J., and studied 
at Newton Theological 
Institute and at Rochester 
Theological Seminary. He 
enlisted in the 45th Massa- 
chusetts Volunteers in 
1862 and was mustered out 
of service in July, 1863. 
He then served in the 
United States Christian 
Commission, during the 
winter of 1864. In 1866 he 
became a member of the 
firm of Smith & Porter, 
manufacturing light loco- 
motives. In 1871 the firm 
became Porter, Bell & 
Company and in 1879 was 
changed to H. K. Porter 
& Co. and was_ incor- 
porated under the name 
of the H. K. Porter Com- 
pany in 1899. This firm 
has been engaged in manu- 
facturing heavy as well as light locomotives during the past 
20 years and was the first concern to make compressed air 
locomotives for mine and general industrial use. Mr. Porter 
was a member of the 58th Congress from-1903 to 1905. 


A. P. Van Schaick has been appointed general manager 
of sales of the Page Steel & Wire Company, New York, 
succeeding E. C. Sattley, resigned. W. T. Kyle has been 
appointed assistant general manager of sales. The headquar- 
ters of both Mr. Van Schaick and Mr. Kyle are at the Grand 
Central Terminal, New York. All the company’s general 
sales are now handled at New York for. both the Adrain, 
Mich., and Monessen, Pa., plants. 

Mr. Van Schaick began his business career in 1903 in the 
railroad sales department of the Pittsburgh Plate Glass 
Company, with headquarters in Chicago. From 1906 until 
1910 he was in the em- 
ploy of the Universal 
Railway Supply Company, 
with headquarters in the 
same city, resigning that 
position during the latter 
year to become district 
sales manager of the 
Lackawanna Steel Com- 
pany at Chicago. In 
May, 1919, he went to 
the American Chain Com- 
pany, Inc., Bridgeport, 
Conn., as special repre- 
sentative, with headquar- 
ters in Chicago, and was 
subsequently appointed as- 
sistant general manager 
of sales of the same com- 
pany at New York. On 
January 1, 1921, he was 
promoted to general 
manager of sales of the 
American Chain Company 
and other subsidiary companies and now becomes also gen- 
eral manager of sales of the Page Steel & Wire Company. 
Mr. Van Schaick has been active in the work of railway sup- 
ply organizations and especially of the Nationdl Railway 
Appliances Association, of which he was elected a member of 


H. Kirke Porter 


A. P. Van Schaick 
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the executive committee in 1910, vice-president in 1911, and 
president the following year. 

Mr. Kyle was born at Baltimore, Md., in 1883, and began 
an apprenticeship course with the Bell Telephone Company, 
at Philadelphia, Pa., in 1901. Two years later he went with 
the American Pipe & 
Construction Company, 
Philadelphia, as district 
superintendent, on gen- 
eral railroad construction 
work. He left that posi- 
tion in 1908 to go to the 
Duplex Metals Company, 
New York, as a _ sales- 
man, and later became 
sales manager of the 
same company. In 1914 
he went to the Okonite 
Company as special rep- 
resentative at New York 
and in 1916 entered the 
service of the Page Steel 
& Wire Company as sales 
manager of its Armco 
wire department, which 
position he held at the 
time of his recent promo- 
tion. Mr. Kyle served in 
1917 and 1918 as chair- 
man of the Railway Signal Appliance Association and is 
now chairman of the Railway Telegraph & Telephone Ap- 
pliance Association. 


TRADE PUBLICATIONS 


Conservation.—The Lyster Chemical Company, New York,’ 
has issued a 16-page bulletin containing a general resume of 
the subject of timber preservation with particular reference 
to spray, brush and open tank treatments with creosote. 
The bulletin is illustrated with photographs of a great variety 
of structures that have been subjected to treatment. 

Spreader Plow.—The Bucyrus Company, South Milwau- 
kee, Wis., has prepared an 8-page bulletin, SP-502, describ-’ 
ing its Class 50 spreader plow and illustrating its appearance 
and the character of work performed. Information and a 
drawing are also given, showing a method of making a 3l- 
ft. fill with the plow, without the use of trestle work. 

From Tree to Trade.—A 48-page booklet under this title 
has been issued by the Long Bell Lumber Company, Kansas 
City, Mo., which describes the operations incident to the 
manufacture of lumber. This book is elaborately illustrated 
with photographs in color of the various steps incident to 
logging, sawing and distribution of lumber, poles, posts and 
similar products of wood. 

Power Units for Movable Bridges.—In a four-page booklet 
issued by the Norwood-Noonan Company, Chicago, gasoline 
engine units for the operation of movable bridges are de- 
scribed and illustrated. Tables are given showing the prin- 
cipal dimensions, weights, capacities, speeds, etc., and there 
is also included a list of railroad bridges on which this type 
of equipment has been used. 

Track Work.—The Ramapo Iron Works, Hillburn, N. Y, 
has recently issued a new catalogue of its products as 4 
reference book for maintenance engineers. This book com- 
prises about 500 pages and is printed on high-grade stock in 
loose-leaf form. It is devoted entirely to sectional, diagram- 
matic and halftone views of switchstands, switches, frogs, 
crossings, guard rails and accessories. 


Water Softening Equipment—The Graver Corporation, 
Chicago, has issued Bulletins 507 and 2C, containing illus- 
trated descriptions of continuous type cold water softening sys 
tems for small water stations and quartz sand-pressure filters. 
Another new publication is Bulletin 506, a 24-page illustrated 
description of continuous softeners for large railroad sta- 
tions. The latter bulletin also gives information on the 
conversion of existing water tanks into softeners and illus 
trates the adaptability of its system to conical bottom Steel 
roadside tanks. 


W. T. Kyle 
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Safety First 


Consider the danger in repair yards and 
on rip tracks—men working around and 
under cars without proper protection. 
Countless times accidents have occurred for 
the simple reason that a train crew has 
failed to observe the blue flag warning. 


Q & C Portable Derails were designed to 
meet the growing demand of the safety first 
crusade. The practice of using a blue flag 
has not given the necessary protection to 
employees engaged in repair yards and on 
rip tracks. It serves a double purpose, as 
the blue flag is permanently attached to the 
derail. 


Should a train crew disregard the blue 
flag, the derail becomes effective and a de- 
railment resulting, thus protecting life and 
limb. 


The Q & C Portable Derail is simple, 
strong and effective and can be locked on 
the rail at any desired point. An eccentric 
disc automatically locks the derail to the 
rail; fits all rail sections; made for right, 
left and double throw. 


Further information gladly given on request. 








Chicago 


THE Q &C 


90 WEST ST. 
NEW YORK 


St. Louis 
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What best preserves ties, anyway? 


Preparation containing Tar? No. Tar 

clogs the wood pores, preventing pen- 
etration. In summer sizzling heat draws the 
tar out. Result: no protection. 


Creosote Oil? That depends onthekindand 
whether adulterants have been used. Some 
preparations are soluble, others evaporate. 


20 



















Reilly’s Improved Creosote Oil is the only 
wood preservative that stays in for seeps. 
It contains no tar to clog or bleed. No ele- 
ments to dissolve or evaporate—just pure 
creosote oil. It penetrates far into the wood 
and stays there. 


Give these facts a thought when you plan > 
tie protection. 


REPUBLIC CREOSOTING COMPANY 


Plants + Indianapolis - Minneapolis - Mobile + Seattle + Norfolk 
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Railroad safety signs request safety but do not guarantee it. 


HIPOWER NUT LOCKS 


ENFORCE SAFETY 
and have your guarantee for the security of track joints. 


HIPOWERS ARE APPLIED SAFETY 


THE NATIONAL LOCK WASHER CO. 


Established 1886 


Newark, N. J. 
New York Chicago Detroit 
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selves as supports for bridge warnings. 


characterize reinforced concrete. 


Concrete Poles 
for Bridge Warnings 


Massey Hollow Reinforced Concrete Poles readily adapt them- 


Made by a special centrifugal process—they are light and 
have all the strength of steel poles, combined with the per- 
* ag’ manence, rigidity and lack of maintenance expense which 













Massey Concrete Products Corporation —w'Gmucn St. Oliver Bie. Candler "Bide. 
Peoples Gas Bldg., Chicago Sumpter Bldg. Ry. ‘fixe. Bldg. oes ta se. Ww. 








RAWLS 
TRACKMOWER 


An attachment for 
motor, hand or 
push car, operated 
by section men. 





on 25 railroads 


We specialize in trackmower equipment only. 


New Romelink 





RAWLS MACHINE AND 


railroad. 


1412_North Halsted Street, Chicago, Ill. 





Representatives: 
S. E. RAWLS ELWYN B.ORR RUSSELL KING 
Cable Address: Rawismachy. Codes: AB C Sth Ed., and Private 619 W. Pratt Street 














Years Longer! 


“99” all-metal bunk 


outlasts the ordinary bunks by years. 
Rough usage makes no impression on the 
“99.” The patent buttons lock the bunk 
with absolute rigidity. Easy to erect, 
good for job after job—it is the common- 
sense bunk system for contractors and 


MANUFACTURING CO. Write for details on this new “99.” 


Southern-Rome Company 


Branch of Rome Metallic Bedstead Company 


Baltimore, Md. 
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In Railroad Service Everywhere 


Each year sees Armco Culverts used in ever increasing 























numbers by the railways of the country. For railway 
engineers have been quick to realize the saving in time, 
labor and transportation and proven permanence when 
Armco Culverts are installed. 


The accompanying illustrations show three installa- 
tions made by important railroads, the second one 
being a rather unusual application. Twin Armco Cul- 
verts 209 feet long carry 600 second feet of water under 
the railroad: tracks and under a state road to a property 
located beyond the highway. The upper and lower illus- 
trations show typical installations of Armco Culverts 
on railroad rights of way. 


Interesting and highly instructive engineering bulle- 
tins on drainage will be sent railroad: and highway engi- 
neers on request. 





Thete is a manufacturer in PR ; eae ee eae uae 4 
nearly every state, and in Can- | aed | 
ada, making genuine rust- 
resisting ARMCO CUL- : 
VERTS and other products of | 
Armco Ingot Iron such as 
flumes, siphons, tanks, road 
signs, roofing, etc. Write for 
full information and nearest 
shipping point on products in 
which you are interested. 


ARMCO CULVERT 
& FLUME MFRS. 
ASSN. 


215 No. Michigan Avenue 


CHICAGO 
























ingot iron 


This triangular trade 
mark on culverts, flumes, 
siphons, tanks, road 
signs, roofing, etc., is 
your assurance of quality 
and permanence. 
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—and Other Things 


We design (if you wish), fabricate and erect all manner of 
plate work and structural steel for, railroads— 


Railway Service Tanks, naturally; coaling stations; electrifi- 
cation structures; office and freight buildings; sheds and shops of 
all types; roundhouses; bridges; viaducts; etc. 


Please put our name on your mailing list to receive your 
inquiries as occasions arise. 


We will gladly send you special ‘ellaeai catalogues, upon 
request. 


Pittsburgh-Des Moines Steel Co. 


842 Curry Building Pittsburgh, Pa. 


pod MOINES, 942 Tuttle Street CHICAGO, 1242 ist Nat’l Bank Bldg. DALLAS, 1242 Praetorian Bldg. 
EW YORK, 13042 Hudson Terminal WASHINGTON, 942 Munsey Bldg. DETROIT, 1142 Book Building 
SAN FRANCISCO, 342 Rialto Bldg. 
Canadian Des Moines Steel Co., Ltd., 242 Inshes Ave., Chatham, Ont. 


——_DES MOINES 
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Classified 
Advertisements 


Position Wanted: 








Practical Trackman, competent 


Use this section when seek- and energetic, desires position as 
ing a new man, ‘a new posi- Roadmaster, Assistant Roadmaster 
tion, or when buying or sell- or General Foreman. 

ing second-hand equipment. 
Personal record clear and up-to- 
Rate is 5c a word a month. date, age 43, married. Address: 
Minimum charge, $1.00. 


Remittance must accom- 


pany earh order. . Address Engineer, 608 South Dearborn 
Street, Chicago. 


Box No. 163, Railway Maintenance 


Railway Maintenance Engineer 
Classified Advertising Department 


608 South Dearborn St., Chicago 
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Under the severe alternations of stresses which metal 


receives in railway service blow-holes are of frequent 
occurrence—sometimes with dangerous results. 


No matter how carefully steel is handled in the furnace, 
the proper cleansing of the metal in the ladle is neces- 
sary to insure that blow-holes do not exist. 


Boronic Products 


texture. 


READING, PENNA., U. S. A. 


Foreign Distributers: 


EDWARD LE BAS & CO., London, E. C. (3), Eng. 
NATIONAL ALLOYS, LIMITED, London, Eng. 

CHINA & JAPAN TRADING CO., LIMITED, Kobe, Japan 
CHINA & JAPAN TRADING CO., Shanghai, China 








drive blow-holes—and their resulting seams—out of 
existence. They cleanse and deoxidize, making the 
whole body of metal homogeneous and uniform in 


Address all American Inquiries to 


American Boron Products Company, Inc. 


(Sole Manufacturers) 








To the Metal Manufacturer or the Individual Mixer of Metals: 
PLEASE USE THIS COUPON 


American Boron Products Co., Inc., Reading, Pa. R. Mt. E. 5-az 
Gentlemen:—Kindly send me hey me details eeviing Ge many 
ways whereby I can economize by using Boronic Alloying M: 
MY HOME ADDRESS IS: 
Name 
City. 


State. 














2 Our Price List (with changes found necessary from time to time) may be found filed at the SERVICE STATIONS 
of The Reuben H. Donnelley Corporation, Publishers of the DONNELLEY’S RED BOOK—in the leading cities. 


t# Our literature mailed to employer and em ee who aim for 
IMPROVED PRopucTS”” 
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Send for Our Catalog 
“A Library of Railway Books” 


Suggested by the editorial staffs of the various Simmons- 
Boardman railway publications, this catalog contains over 
200 worth while railway books. Representative titles, cov- 
ering nearly every phase of railway work, are included. 


Maintenance Men—Please Note 


Among the books listed you will find many dealing with 
maintenance of way, both specific and general. Survey, 
location, track, curves, bridges, buildings and signals are a 
few topic headings that should interest any one whose work 
has to do with the fixed properties of railways. 


Carefully Indexed 


Concise descriptions are given of the titles listed, enabling 
you to form a clear idea of their contents. There is a sub- 
ject index and an alphabetical index of titles to aid in easy 
reference. 


There’s a Copy for You 


A copy of this valuable little hand book of railway literature 
is yours for the asking. Just clip the coupon, sign your 
name and address, mail it to us and we'll see that “A 
Library of Railway Books” is sent you by return mail. 


Simmons-Boardman Publishing Co. 


“The House of Transportation” 
Book Service Department 


Woolworth Building, 
New York, N. Y. 


If it 1s on transportation, we have 1t. 
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MILWAUKEE, WISCONSIN 


Manufacturers of 


Open Hearth 2 Electric Castings 


of 


Plain Carbon Alloy or 








Manganese Steel 




















Continuity of service in structures upon 
the operation of which railway traffic is 
dependent requires that the parts of such 
structures, subject to severe abrasive wear, 
be carefully designed and constructed and 
of a superior quality of material. 


Assuming a proper design, it has been 
demonstrated that in heavy cast machinery 
parts the electric casting process affords a 
near approach to certainty as to uniformity 
of results. 


No material is known that through a long 
life will resist wear like manganese steel. 


Manganese steel made by electric process 
assures uniformity and long life. 


PELTON STEEL CO. 


Knows how to make them 

Makes them every day 

Is organized for quality production 

Gives exceptional service for ordinary prices. 
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A COMPLETE MAINTENANCE LIBRARY 
IN ONE VOLUME 


YOU ARE A DIVISION ENGINEER— 
SUPERVISOR OF TRACK— 
SUPERVISOR OF BRIDGES— 
SUPERVISOR OF BUILDINGS— 
SUPERVISOR OF SIGNALS— 
SUPERVISOR OF WATER SERVICE— 


Whichever you are, your place is in the field. 


Even at division headquarters—and you are not there much of the time—you have few facilities for keeping up a catalog 
file of maintenance of way devices and materials—they are never at hand when you want them most—and there are few 
opportunities for referring perplexing questions to your superior officers. You are thrown upon your own resources. Gen- 
erally action must be taken within a limited time and your reputation as an officer and your chances of promotion depend 
upon the correctness of the action you decide to take. 

Useful knowledge is partly that which you carry in your head and partly that which you know where to find. Some- 
times what you have in your head is incomplete. 

When you strike a snag on some part of your daily work, what or who is going to help you get around it? 


You are exactly the man who is going to get the most good out of the 


MAINTENANCE 


(YCLOPEDIA 


This is an authoritative, concise, comprehensive and complete Maintenance of Way Library in one volume. 

It covers definitions, illustrations and methods of use of the materials, equipment and devices employed in the main- 
tenance of the tracks, bridges, buildings, water stations, signals and other fixed properties of railways. i 

It is written for the roadmaster, and for men of comparable rank in other branches of maintenance of way service, as 
well as for their superior officers. 

For the convenience of the user the book is subdivided into parts corresponding to the several subdivisions of main- 
tenance of way work, including Track (210 pages), Bridges (77 pages), Buildings (74 pages), Water Service (47 pages), 
Signals (120 pages), Wood Preservation (24 pages), in the order named, and a General Section (77 pages), including 
devices and materials in common use in several or all of the preceding sections. 

It offers the answer to your questions before you ask them, and it never suggests that you ought to know the answer 
without asking. 

It is a whole library that you can keep with you at division headquarters or can carry with you to any other point 
in the field where your work has temporarily placed you. 

There is no question but that you want the book. Only, how much do you want it? 


860 pages, 2,500 illustrations and numerous inserts. Completely indexed 
and Cross Referenced. 


Price, in Leather Binding, $15.00; in Buckram Binding, $10.00 
SIMMONS-BOARDMAN PUBLISHING COMPANY 














Woolworth Bldg., New York Transportation Bldg., Chicago 
Cleveland Cincinnati Washington London 
PLEASE FILL AND RETURN ONE OF THESE COUPONS 
! 
INFORMATION ORDER 


SIMMONS-BOARDMAN PUBLISHING COMPANY 


SIMMONS-BOARDMAN PUBLISHING COMPANY 
Transportation Bldg., Chicago 


Transportation Bldg., Chicago 


Please send me copy of Maintenance of Way Cyclopedia for 


Please send me further information regarding Maintenance of 
§ Leather Modine he 


Way Cyclopedia and especially as to its value to a man in my 





| 

| 

| 
position. | which I enclose $........ | Buckram binding 
OMNES 5c Thc ca cese pee Ksciwsacnd tebe soe ebuteewesn smesen Okt eee | oe DETER EEE SEE TEPC LATE OCTET Re 
DOE. . sks ca rakes ed oes ee ce taheecbhbabsoente kelp eerecebenais | DR asia: iin sik s Sic id bon b cco aaiad pena San bc dbo eden eas TO 
CRG, 6 cs soa gebebwiseccek bebe ckkee we cea eee erry Tees : aE rey ur tera ie a MeN Seer ee Fe State, ..sivvcveeeee 

¢ 

DIO Sos ok abe x bos d cai baw neesbaee SER E CTeE O eee Py inno. o das Ru kein ols eA NE RS heh ee aD pT reer 2h" 
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« | “‘Hauled 18 men up a 


= 214% Grade 2'4 miles 


* without a stop.”’ 


This section foreman 


- goes on to say: 
Fairbanks-Morse . 


“I have some very heavy 
grades to get over, but as I 
have a Sheffield No. 40 Motor 
Car they do not seem to be 


there. 


A “All it needs is good care; 
ye: look out for loose bolts and oil 


and grease all bearings is about 


Motor Cars all the repairs it needs.” 


es), The Fairbanks-Morse 
we: “Sheffield 40” has a 
wer powerful, free-running, 
oint valve-in-head, horizontal, 
2-cylinder opposed 4-cy- 
cle engine — air cooled. 
Positive force feed lubri- 
cation. Friction trans- 
mission allows pulling 
power of engine to be 
ago used in proportion to 


load. 


Brake on all four 
wheels operated by foot 
lever. Pressed steel 
wheels—all steel frame— 
ample room for men and 
tools. 


Fairbanks, Morse OG. 


MANUFACTURERS CcHicaco 

















Tie a + Electric Motors and Generators - Fairbanks Scales - Railway Appliances - Farm Power 
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pie $1. 550.00 on 
a Small Drainage 


Ditch Job 


The St. Louis & San Francisco 
R. R. had a ditch to dig through 
swampy bottom land at Harvard, 
Ark. They thought that they could 
do it with teams, and allowed 50 
cents a yard for the work. They 
estimated that the whole job would 
amount to 4,200 yards and that the 
job would cost about $2,100. 


However, teams couldn’t work in 
the soft ground and they had to call 
in the “AMERICAN” Railroad 
Ditcher. The “AMERICAN” 
worked astraddle the ditch on timber 
bridge sections and deposited the 
material on the bank. The ditch 
ran from 2 to 8 feet in depth and 
was 3 feet wide at the bottom. The 
cost of doing the whole job with the 
“AMERICAN” was $550.00, a sav- 
ing of $1,550.00 over the original 
estimate. 
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We want your inquiries. An 
“AMERICAN” representative can 
reach you in 24 hours. 
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“Give me where I may stand and I will move the world” 


<= 





American Hoist & Derrick Co. 
Saint Paul Minnesota 
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New York Chicago Pittsburgh Seattle + New Orleans Detroit 


¥ AMERICANS 
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Continuity of Service 


Is the great problem of the maintenance of way officer in charge of steam shove] 


and dredge work. 


When the teeth of dippers or the dippers themselves become badly worn or broken 
the work stops or at best is carried on at a low pitch of efficiency. 


For long life and resistance to wear there is nothing 
known that equals 


MANGANESE STEEL 


The superior qualities of AMSCO have been the cause of its broadening 
use to include dippers, teeth, lips, racks and pinions, latches and keepers 
—in fact, all those parts specially subject to wear. 


American Manganese Steel Company 
: CHICAGO 




















RU-BER-OID 


ROOFING 


The original asphalt ready-to-lay roofing. Made 
from the same formula for over 28 years. 


Smooth surfaced, fine talc dusted finish. Special 
large-headed sherardized (zinc impregnated) nails 
and Ru-ber-ine Cement in each roll. 


Ru-ber-oid Roofing wears longer than ordinary pre- 
pared roofings, therefore, most economical. 


RU-BER-OID UNIT SHINGLES 


Green or red, slate surfaced, 8’x1514", 5 inch 
exposure. 


Ru-ber-oid Giant and 
Hercules Building Papers 


Other Railroad Products 
Ru-ber-oid Burlap Plastic Roofing 
Impervite for Cement-Waterproofing 
Flexite Metal Preservative Paints 
S P C Graphite Paints 
S P C Cement Floor Paints and 

Masonry Finishes 
P & B Acid Resisting Paints 
P & B Insulating Compounds 
P & B Insulating Tape 


THE RUBEROID COMPANY 


Formerly The Standard Paint Company 


95 Madison Avenue, New York 
CHICAGO BOSTON 

















Dependable Fibre for 
Railroad Work! 


Made to excel—not merely to meet— 
specifications. Backed by a thorough 
knowledge of railroad conditions and re- 
quirements. Built upon formulas based 
upon prolonged use and severe tests. 


Diamond Fibre for plates, bushings, 
gaskets, handles, fuse coverings, and 
insulations purposes will serve you just 
as faithfully as it is now serving the big- 
gest railroads in the country. You can 


bank on it. 
Dept. 12 


Diamond State Fibre Company 


Bridgeport (Near Philadelphia), Penna. 
Branch Factory and Warehouse, Chicago 
Offices in Principal Cities 

In Canada, 


Diamond State Fibre Co. 
of Canada, Ltd., Toronto 
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STATEMENT of the ownership, management, circu- 
lation, etc., required by the Act of Congress of August 
24, 1912, of the Railway Maintenance Engineer, pub- 
lished monthly at Chicago, IIl., for April 1, 1921. 


State of, New, York l .. 
County. of New York § en 

Before me, a notary public in and for the State and 
County aforesaid, personally appeared Edward A. Sim- 
mons, who, having been duly sworn according to law, 
deposes and says that he is the President of the Sim- 
mons-Boardman Publishing Company, publisher of the 
Railway Maintenance Engineer, and that the following 
is, to the best of his knowledge and belief, a true state- 
ment of the ownership, management, etc., of the afore- 
said publication for the date shown in the above cap- 
tion, required by the Act of August 24, 1912, embodied 
in Section 443, Postal Laws and Regulations, printed 
on the reverse of this form, to-wit: 


1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 

Publisher, Simmons-Boardman Publishing Co., 
Transportation Building, Chicago, III. 

Editor, Elmer T. Howson, Transportation Build- 
ing, Chicago, II. 

Managing Editor, W. S. Lacher, Transportation 
Building, Chicago, Ill. 


te 


That the owners are: 

Owner — Simmons - Boardman Publishing Co., 
Woolworth Building, New York, N. Y. Stock- 
holders holding 1 per cent or more of total 
amount of stock: Edward A. Simmons, Wool- 
worth Building, New York; Lucius B. Sher- 
man, Transportation Building, Chicago, IIL; 
Henry Lee, Woolworth Building, New York; 
Samuel O. Dunn, Transportation Building, Chi- 
cago, Ill.; Roy V. Wright, Woolworth Building, 
New York; Elmer T. Howson, Transportation 
Building, Chicago, Ill.; Frederick H. Thompson, 
The Arcade, Cleveland, Ohio; Thomas Prosser 
& Son, P. O. Box 878, New York, N. Y.; Her- 
bert L. Aldrich, 50 Central Park West, New 
York, N. Y. 


3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent or 
more of total amount of bonds, mortgages or other 
securities are: None. 


4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company, but also in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is 
acting is given; also that the said two paragraphs con- 
tain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under 
which stockholders and security holders who do not 
appear upon the books of the company as trustees hold 
stock and securities in a capacity other than that of a 
bona fide owner; and this affiant has no reason to be- 
lieve that any other person, association or corporation 
has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. 

Epwarps A. SIMMONS. 

[SEAL] 


Sworn to and subscribed before me this 
first day of April, 1921. 


Herpert E. McCann ess. 


Notary Public, Bronx County, Bronx County Clerk's 
No. 14, Bronx County Register’s No. 2218; Certificate 
filed in New York County, Clerk’s No. 168, Register’s 
No. 2139; Commission expires March 30, 1922 
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Check up the Fairmont motors and motor cars on your 
toad—compare their work, their operating cost and the 
length of time they have been on the job with that of any 
other section car motor or motor car. 

Fairmont motors are increasing the efficiency and decreas- 
ing the up-keep cost on maintenance work on nearly every 
railroad system in America. 

Twelve years’ success—over 23,000 Fairmont motors in 
operation. These facts backed by performance on the job 
has placed the name Fairmont first among railway motors 
and motor cars. 

We have some maintenance records which will be of value 
to you. Write us for your copy. 


FAIRMONT GAS ENGINE AND 
RAILWAY MOTOR CAR CO. 


Dept. C 5 Fairmont, Minnesota 





Motors 
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SPECIAL TRACK WORK 
MANGANESE STEEL &nsmucnons 





A. R. E. A. Standard No. 10 Railbound Manganese Steel Frog. 


Originators of the Use of Manganese Steel in Track Work 
WM. WHARTON JR. & CO., Inc., EASTON, PENNA. 


Subsidiary of Taylor-Wharton Iron & Steel Co., High Bridge, N. J. 














ESTABLISHED 1882. 


THE WEIR FROG CO. 


Track Work of Rail and 


Manganese Steel Construction 


Manufacturers of Balkwill Articulated Cast Manganese Crossings 


CINCINNATI ‘ " ° OHIO 








ST. LOUIS FROG AND SWITCH CO. 
TRACK WORK OF QUALITY 











Manufacturers of Balkwill Articulated Cast Manganese Crossings 
We are pleased to send our 280-page Catalogue on request. Address Dept. M, St. Louis, Mo. 















AUTOMATIC S SAFETY SWITCH STANDS 


Switches, Frogs, 
Guard Rail Clamps, 


Industrial Cars, etc. 
Manganese Track Work a Specialty 


Ramapo Iron Works 
HILLBURN, NEW YORK. 
Plants ot Hillburn.NY.and Niagara Falls.N.Y. NewYork Office,3O0 ChurchStreet 



























May, 1921 





RaiLway MAINTENANCE ENGINEER 


























American Cost Cutters 
Heavy Portable Cut-Off 


Machine 


Saw 42 inch will 
cut off 15 inch 


square timbers. 


A dependable ma- 
chine for use on 
| the job or in the 
shop. 


Made in smaller 
sizes also. 


Full line of Wood- 
working and Saw 
Mill Machinery 
described in Cata- 


log No. 20. Ask AMERICAN SAW MILL MACHINERY CO. 


for it. 140 Main Street, Hackettstown, N. J. 











Bethlehem Special Track Work 


warmers ——— 
Soe Ce Be ee ae 


SALES Be iB ie tte We SALES 
OFFICES: alas OFFICES: 
NEW YORK PITTSBURGH 
2! BOS TON CLEVELAND 
ie PHILADELPHIA DETROIT 
BALTIMORE CHICAGO 
WASHINGTON ST. LOUIS 


ATLANTA SAN FRANCISCO 





Layout of Intricate Bethlehem Track Work 


The illustration shows our facilities for complete assembly under roof in our Frog and Switch Shops of 
special track work, insuring speed, accuracy and economy in final field installation. 


BETHLEHEM STEEL COMPANY 
General Offices: BETHLEHEM, PA. 













CORP ERAES Me 
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“Hook ’Em to the Joint Ties” 


: | oy 
The Lundie Tie Plate |) tRasco‘()’sPiKEs 


road men having such plates in track, as promoting de- 
cided economy in rail wear, in holding track to gauge 
and in giving easy riding track. It will far more than 
pay for itself in reduction of Operating Expenses. 










































The features of the plate are—a sloping seat inclining | . 

- rail, so reducing abrasion and  saaggcne stresses in Simplest eee of 
the raii to a minimum—a true camber promoting easy 

riding—and a bottom, as shown in the cut, so seating preventing al reep 
itself on the tie that the track is held firmly to gauge at one-third the expense 


without injury to the tie. 


The combination of these features, or their mechanical 

equivalent, is covered by Letters Patent, supported by 

other Patents covering certain individual features of the Write us for particulars 

a. — companies pay no royalties on its au- y 
orized use. 


The: Lunde “Fewinesstng ‘Corporntion |: |. 7p.uek SPSCIALTIES (0. Ine. 


Chicago Office, 30 North La Salle Street 29 Broadway, NEW YORK 











“NATIONAL” Th 
: e Stowell Compan 
Three-F oot Multiples FOUNDERS AND na ' 


are easily handled South Milwaukee, Wisconsin 


The ease with which National pipe may 
be handled is evidenced by the fact that 
contractors figure the cost of unloading —_——_—— 
and installing it at the very low rate of 
2 cents per inch of diameter per foot. 











i i - 66 99 
ner rahe ctee: aun Oa oe of Certified” Malleable Castings 
any tools or rigging and without the 
slightest interruption to traffic. El e ctri c St eel Cas tings 


No piles to drive 
No tunnelling 
No fill to be removed 





Install ‘‘National” pipe and eliminate 
culvert renewal expense. 


We will tell you how. Castings made, handled and 
tested in accordance with 


AMERICAN CASTING CO. rigid and scientific methods. 


Birmingham, Ala. 


Chicago Office - - Peoples Gas Bldg. 
- P ew England Representative na - 
Fred A. Houdlette & Son poston, ass. ° o ee 
St. _Touls Representative Mail us your inquiries 
H. P. Webb - Wainwright Bldg. 


St. Paul Office - Contractors Supply Equipgnent Co. 
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Specialists 
in the 
Design and Manufacture 

of 


Standard— 
Insulated— 
Compromise 


Rail Joints 


The Rail Joint Company 


61 Broadway New York City 














Automatic Air Lift 
Supplies P. & R. 
upplies P. & 
Engin 
"THE station agent at Telford, Pa., starts and stops this 
Sullivan tank pumping installation, 3600 ft. distant. 


The well, compressor, re-lift booster, etc., are in the building 
shown above, which is 536 ft. from the 75,000 gal. tank. 


Capacity of plant, 100 gals. per minute. 


For details, see May Maintenance Engr. 
Bulletin 1971-D 


SULLIVAN MACHINERY CO. 
411 Gas Bldg. CHICAGO 














service records. 


Joseph Dixon Crucible Company 











Silica-Graphite 


is the ideal paint pigment for a protective cover- 
ing for metal or wood surfaces. 


It clings so tightly that there are no cracks or 
checks for moisture to enter. 


Because of its fish-scale like formation, it suc- 
cessfully meets expansion and contraction. 


No wonder it is considered indispensable by all 
users of it. 


Its wonderful records extend back over 50 
years. 


Its success has encouraged imitations. Be sure 
you get Dixon’s Silica-Graphite Paint. It has no 
equal for durability and real economy, and no 
competitor. Write for Booklet No. 187B and long 











Jersey City, N. J. 
ESTABLISHED 1827 
































Aciron System 
IAN PF survasses Heushing My 


eovae-Ve) Cam arViileliteam Oeltiisyertots 





Every Painting Job 
DONE faster—better—at less cost 


The average speed of painting with the Aeron spray-painting 
system is four or five times that of the hand-brush method. 
This is not a one-day but an every-day average. 


At the same time a more thorough, more permanent coating is 
applied. Every bit of surface that should be painted is properly 
coated with the spray. 


Practically no more paint is required than with the hand-brush. 
Nor is it necessary to change paints. 

The Aeron outfit is easy, convenient and clean to operate. This 
results in more satisfactory working conditions and in the work 
being kept up to highest standard. 

Whether painting a bridge or a building, the savings and advan- 
tages are substantially the same. 


We feel certain you will find complete operation and equipment facts 
INTERESTING—let us mail these to you. 


The DeVilbiss Mfg. Co. 
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SMA NALUTTY 


Keep a Uniform Stage 
of Water in Your Tanks 


Stop wasting water and keep a constant head on your distribution 
system by equipping all reservoirs, stand pipes and tanks with 


GOLDEN-ANDERSON PAT. 
Automatic-Cushioned Controlling Altitude Valves 


a 


1.—Insure uninterrupted service and 5.—Can be opened and closed from 

fe a positive water supply at all times. distant points by simple electric 
A ee — ay to —" solenoid attachment if desired. 

'k .-—Contain no floats or fixtures. 

4.—Absolutely cushioned by both 6.—Can be made to work both ways 


to close automatically on a single 


ing. No banging, water hammer or pipe line in case of a break. 
burst mains. 7.—Heavy construction throughout. 


GOLDEN - ANDERSON | GOLDEN- ANDERSON 
Pat. Automatic-Cushioned | Pat. Cushioned-Water 
Water Pressure Reducing Service Valve 
Valves “FOR FIRE SERVICE” 
1.—Maintain a constant terminal | 1.—Can be opened and closed in- 
water pressure under all conditions. | stantly from distant points by elec- 


tricity. 
2.—Current is on only a few sec- 


water and air in opening and clos- 





2.—Positively cushioned by water 


and air in opening and closing. onds, thereby preventing waste. 
3.—Valve closes slowly, eliminating | 3-—Can be fitted with either d.c. or 
all shock and water hammer. a.c. solenoid. 


4.—Perfectly cushioned by water 
4.—Can be furnished with electric | and air. Positively no metal to 
feature to open valve to full area | metal seating. 

from distant points. 5.—Can be closed by hand. 


“HOSTS OF REFERENCES” 
Golden-Anderson Valve Specialty Company 


1290 Fulton Bldg. Water and Steam Specialties Pittsburgh, Penna. 


SSUMAUNNNNASAAATOULLANAEPND HO AAALS SLADE USUAL SLE MU {UUVEUGUUSUULUGULULUEULOSUAUSLLL 


- LUFKIN TAPES 


In Grades and Styles best suited to every 
class of Railroad Work, Engineering, 
Construction, Maintenance. 


|) ACCURATE -- DURABLE 


RECOGNIZED STANDARD FOR YEARS 
STOCKED BY SUPPLY HOUSES 


THE [UFKIN foULe C0. 


New York SAGINAW, MICHIGAN Windsor, Canada 























J IDGERWOOD RAPID UNLOADER 


Regular flat cars used with this method, reducing dead weight haulage. 
Smaller crews required. 


Load can all be dumped in one place. 
Load can be spread along any distance. 
Cars unloaded at lowest cost. 


Send for Bulletin 
Hoists for Every Railroad Service 


Lidgerwood Mfg. Co. rinert?’streee New York 


Philadelphia Pittsburgh Chicago LosAngeles Seattle 










































May, 1921 RaILWAY MAINTENANCE ENGINEER 37 





on 
Save Guar Ra | 


ae he | 








in the 


















EE 


It Fits in the Switch Point ItFits in the Guard Rails 








American Chain Company, Incorporated 














Reading Specialties Division 


GENERAL SALES OFFICES: GRAND CENTRAL TERMINAL, NEW YORK CITY 
District Sales Offices: Chicago ‘* Pittsburgh Boston Philadelphia Portland, Ore. San Francisco 


a 
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A TEST of 800 WORKING DAYS 


concluded in1920 showed 


VERONA SLEDGES 


over three times as effi- 
cient as sledges of ordinary 
commercial materials. 


The shape of a 
Verona Tool may 
be copied, but not 
the Quality or THE TRADE 





VERONA 
TOOL 
WwoR 





FIT T SBURGH 
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